NOV 4 1947 


















































MOSt compl 1. 106 Pages 405-430 


cal Proof 


at will no ), 2757 


oma, October 31, 1947 


@iNS, som, 


Ce upon mh e 


RI 


in one sya AL LIBRARY 
— oo | , 
ae C yy C VM) CC 


THE SCIENTISTS NEWSWEEKLY 

















without 4 


probably 
e made uy 
greater cg 
based 
and limit, 


the use of 
may int 
llow expe 
| May injed 
ally imi | 
radioactirg 
yns 2 and} 
d F(t) in 


Ss available 
the skill d 
active and 
1 the rad 
ments, W 
r nitrogen 
ipled with 
equire the 
he Geiger 
rer widely 


ur labor 
d convel: 


he four Silliman Lecturers who gave principal addresses during Yale University’s Sheffield Scientific School 
eatennial pictured with the director of the School in front of Sterling Memorial Library. Left to right: 
corge W. Beadle, biologist, California Institute of Technology; Ernest O. Lawrence, physicist, University of 
65; 1941, \ealifornia; Edmund W. Sinnott, director of the School; Linus C. Pauling, chemist, California Institute of 


echnology; and Wendell M. Stanley, pioneer in the field of virus research, Rockefeller Institute for Medical 


Sid, 
mn. Phy Research. 


Ler, M.¢, 


slecules at 
with som 
ules havisia 








24, 19 
Some Problems of Human Ecology in Polar Regions 


M. C. Shelesnyak 
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Polar Regions 


‘ome Problems of Human Ecology 


M. C. Shelesnyak, Head, 
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HE PROBLEMS OF MAN IN THE ARCTIC 

and Antarctic are under examination by many. 

These are of special interest to the ecologist or 
»vironmental physiologist. 

The field of interest of the environmental physiologist 
~n be briefly described as the reactions of normal man 
» the complex of natural and artificial factors of the 

vironment. Physiology is the study of function of living 
matter. It includes the study of the human organism, an 
xquisitely integrated mechanism, the behavior of which 
essentially the summation of actions and interactions 
of a mass of living cells, of groups of specialized cells 
alled tissues, of combinations of tissues to make body 
organs; of body organ systems, of the organism as a 
whole, and of the interrelation of organisms (men). These 
reactions and interactions are continually influenced by 
physical, chemical, and emotional factors of the environ- 
ment—internal and external. 

The environment includes everything, and at the tech- 
nological level of our present-day culture, with its depend- 
ence upon highly complicated machinery, with extremely 
artificial environments of technical and industrial areas, 
and with means of transport so rapid that man can be 
#moved within an hour from desert torridity of 135°F. 
to the frigidness of the stratosphere of 65° below zero, 
the extreme range of physical impacts which confront 
man has no counterpart in history. 

In spite of our superb machine and engineering develop- 
ments, man in the final analysis, and man alone, is the focal 
unit of our functional society. Men, not machines, make 
me our Nation. 
™ ‘The basic interest of the human ecologist is the study 
and understanding of the responses of the normal man to 
the multiplex factors of climate, cloister, and clothing, of 
factory, field, and fairway. 

The polar regions are frontiers for investigation of 
descriptive natural sciences. ‘They are also regions which 
fier unlimited opportunity for the integration of the 
man’s capabilities and limitations with engineering design 
and development. The areas demand a continuing con- 
cern of man’s reactions to the environments by the engi- 
heer, the economist, the geographer, and frontiersman; 
they demand a continuing concern of the geographical 



























The opinions expressed in this article are the author's 
nd do not constitute official opinion of the Navy De- 
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parameters of the physical and biological factors by the 
biologist, the engineer, the community planners. 

In March 1946, the Arctic Institute of North America 
published Bulletin No. 1, entitled, A program of desirable 
scientific investigations in Arctic North America, a state 
ment which was presented in the hope that it might serv« 
as a working agenda and as a guide in planning a compre 
hensive program of Arctic research in North America. 
By design, problems related to human biology, including 
medicine, were omitted. 

An outline of a program for similar research, but in the 
fields of human biology, is presented in this paper in order 
to invite comment and to indicate directions which the 
study of man in polar areas may take. A large section of 
this program applies only to the Arctic; the fundamental! 
differences between the Arctic and Antarctic in regard t 
the habitability and inhabitation are the essential basis 
for this orientation. 

It should also be noted that investigations are included 
which deal specifically with physical factors of the envi 
ronment. The study and understanding of these are 
essential for the evaluation of man’s reactions’ to the 
environment. Their inclusion in this biological program 
emphasizes the need for close integration of all fields of 
study when an analysis of the polar regions is made. 

The first problems which will be considered can be 
grouped under the heading of personnel. These encom 
pass the establishment of criteria for selection of persons 
to be engaged in polar work (and thereby, of course, the 
establishment of the validity of selection) and the stud) 
of needs and methods for special training and selection 

An approach to the selection requirements upon which 
to base the choice of personnel for Arctic service can be 
made through the study of present inhabitants. The mo 
tivations, personalities, and adjustments of men and 
women who have gone into the Arctic, and stayed o1 
returned after a period, can supply a basic amount of gen 
eralized data for most types of duties which might b: 
expected in military or civilian colonization of the North 
The study of groups such as exist in villages or towns and 
in mining and lumbering camps can reveal significant 
comparativ : information which may be related to selec 
tion of personnel for establishing large aerodromes, 
camps, or colonies. The hunter-trapper personality may 
suggest standards for the selection of isolated outpost 
personnel like that needed for radio stations, emergency 
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airfields, and ranger posts. The crews of a number of 


small Arctic trade and cargo vessels which ply the polar 
fringe seas may be fair sample material for basing selec- 
tive methods for men to be assigned such duty if the 
demand becomes greater. A psychological evaluation of 
the bush pilot, one of the outstanding groups of present- 
day pioneers, should give an extremely valuable picture 
which could find ready translation to selection of North 
country pilots. 

It is probable that in many instances the population 
sample will be inadequate for a complete study; never- 
theless, initial directions should evolve from the analysis 
of present inhabitants. Assuming that the psychosocial 
study of present non-native Arctic populations reveals 
the existence of selective characteristics which can be 
generalized, then the establishment of criteria for selec- 
tion of personnel for Arctic service (civil and military) 
will naturally permit a series of validating experiments 
only if selectees or volunteers for service in the Arctic 
are, available. Government channels, again including 
military and nonmilitary personnel, will be the potential 
source. 

In the course of establishing the need for preselection 
(and selection) standards and the validation of criteria 
for selection, a number of important correlations should 
be explored. The “traditional” emotional disturbance 
associated with Arctic isolation will demand reexamina- 
tion. No doubt can be raised regarding the fact that some 
men cannot telerate ‘Arctic isolation,” but there is no 
evidence which clearly associates the development of the 
instability with the Arctic rather than with the isolation. 
If both factors are involved, there are as yet no data for 
assigning relative weights to each. 

These broad psychosocial studies should also permit 
the investigation of two other areas of interest: the rela- 
tionship of an experiential component of personal history 
with adjustment to Arctic service, and the relationship of 
motivation to emotional stability. Many persons who 
have never seen the Arctic have experienced conditions 
and situations as severe as, or even more severe than, 
those encountered in the upper latitudes. How residents 
of the Dakotas, Montana, Idaho, and some provinces of 
Canada compare in their adjustment to the Floridian and 
Californian should be of interest. It must be recalled that 
many Arctic whaling ships were manned by West Indians, 
Portuguese, and Mediferranean natives; and of the five 
men who reached the North Pole with Peary, four were 
Eskimos and one, Matthew Henson, was a Negro. 

As for motivation in relation to adjustment to the Arc- 
tic, history is heavy with the achievements against ad- 
versity by highly enthusiastic explorers. There is little 
basis for suspecting factors of the Arctic which might 
tend to mitigate the forcefulness of motivation in over- 
coming difficulties, real or imaginary. 

The development of methods of training and indoctri- 
nation of candidates for Arctic service offers a challenging 
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field for educators who are interested in two rather diverge 
problems. The simpler is training by methods of simul, 
tion (artificially reproduced situations which can be con. 
trolled). The evolution of satisfactory methods for simp. 
lated training for Arctic jobs, whether engineering 
farming, maritime, or community planning, should res 
in accelerated and econemical preparation of men and 
women for Arctic service. For actual field training 4 
begin with the primer problems is costly and inefficjey 

A challenge greater than the simulated training js th, 
indoctrinational program. Few areas of importang 
have a greater lore of fable than the Arctic, and generally 
well-informed persons are either uninformed about th 
Arctic or, even worse, ill informed. A program for jad. 
trinating people about the Arctic will, perforce, requig 
not only the learning of facts but also the unlearning of 
fiction. In spite of our inheritance of information, tly 
Arctic Circle does not demark the Arctic, the Arctic ; 
not characterized by six months daylight and six month 
darkness, the lowest temperatures recorded on the earth 
are not in the Arctic, and Eskimos do not generally tra 
wives. 

To the educational research in methods for simulate( 
training and for indoctrination should be added researd 
to develop effective survival teaching. Although this may 
be of primary importance to limited military groups, i 


should find broad application for transpolar air traveler, § 


crew and passengers alike. Emergency landings in the 
Arctic are relatively safe compared to those on open seas; 
nevertheless, a basic understanding of survival methos 
is essential. 

Another large field in need of investigation is relate 
to factors of the environment. As indicated earlier, although 
this is a discussion of a program in human biology, the 
ecologist must make a critical examination of the physical 
as well as the biological factors. It will be clear that many 
physical assays of the environment which are propose! 
for study in the polar regions are also unknown for tem 
perate zones. In the polar areas, the impact of these fac- 
tors are so sharp that the biologist must have a clea 
picture of all the physical factors of the environment 
The relation of some of the factors to biological problems 
will be commented upon in some instances, but a thor 
ough development of this thesis cannot be made here. 

The study of meteorological factors is of import; atl 
the relationship to climate is obvious. Polar meteorolog 


for the biologist must be a long-term, continuing stud] 


and must be carried out at an adequate petwork of ob 
servatories. In spite of a common tendency to think @ 
polar meteorology as homogeneous, the fact remains thal 
the range is great and the heterogencity is general. 
The physical measurement of solar radiation is esse 
tially a problem of geophysics. But the importance ¢ 
knowing the spectral range and the intensities of radial! 
energies in the polar regions warrants an active interés 
by the physiologist. Such radiant energy is highly cot 
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vex and variable, for it may originate from direct sun- 
ight and from light that is either diffuse or reflected, 
from snow or ice, or it may be refracted from vapor. 
Polar mirages, Sky maps, effects of snow-polarized light, 
nd intensity of total lunar and stellar light for winter 
activity have to be studied. 

Sound and noise levels may be so low that footsteps on 
he snow several hundred yards away are audible; or they 

ay be of unearthly magnitude when pack ice is breaking 

p, churning and crashing. 

Against quietude, the shrill call of the loon is enervat- 

g. Background noises, such as special sound of winds, 
,ircraft, tractors, and the like in the low temperature of 
nolar winters, have not been measured. 

Physical phenomena, such as cosmic rays, aurora, and 
romagnetism, are of significant interest to the geo- 
»hysicist. His findings may be worth the attention of the 
nhysiologist, but the field is unexplored. 

Humidity, fog, icing conditions, winds, water currents, 
ce, snow, topography, terrain, barometric pressure, and 
imilar factors influence biological behavior. The study 
i the effects of these conditions on the organism cannot 
be logically pursued until the values of the factor are 
scertained. Again, one must warn against assuming or 
xspecting uniformity throughout polar regions. Not only 
sre the Arctic and Antarctic very different in many 
espects, notably with respect to mean altitude of land 
surfaces, but also various parts of the Arctic may differ 

almost all regards, except for the few or even for the 
single character chosen to define the entire polar region. 

The assay of biological factors of polar environment 
vill find its greatest share of interest in the Arctic since, 
xcept for fringe waters, the Antarctic, like the Green- 
and Ice Cap, is quite devoid of life. The first phase of a 
bioassay Of polar regions by the ecologist should be a 
imatological analysis. Systematic study of climatic fac- 
ors for the various polar areas is being pursued, but on 


mar too modest a scale to allow a clearly defined presenta- 


ion of Arctic and Antarctic climates. 

The strict study of flora and fauna, which may fall 
nore clearly to the plant and animal biologist, has had a 
hare of attention, but, as indicated in the program of the 
Arctic Institute of North America (Bulletin No. 1), a 
reat deal is yet to be investigated. The study of animal 
nd plant life in the polar regions having environmental 
mpact on man can be carried on almost without limit. 

Bacteriological aspects of these geographical areas 
present a challenging opportunity. It is known that bac- 
tial processes are retarded, but whether this is due 
ntirely to temperature factors is not clear. Surveys of 
e bacterial content of the air, soil, snow, ice, inland 
‘aters, and sea should be conducted. The metabolism of 
€ bacteria which are indigenous in the polar regions, 
eir culture characteristics, and their pathogenicity (or 
onpathogenicity) offer the field-minded bacteriologist 
nd the human ecologist an intriguing problem. 
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The study of the extent, behavior, growth, and repro- 
duction characteristics of the insect populations in the 
Arctic will afford valuable information for the contro! of 
the pestiferous insects like the Arctic mosquito and sand 
flies, but even more, it may offer a field for studying basic 
biological processes under special natural environments. 
A fundamental approach to relation of environment to 
genetic changes is being carried on by a study of the 
Colias in the Arctic by W. Hovanitz (personal commu- 
nication). 

Although an exhaustive search of the literature has not 
been made, the writer believes that no virological survey 
of the Arctic has been conducted. The environmental 
physiologist will be interested in such investigations. 

Both the botanist and the ornithologist have been in 
the field, and of all the special phases of biology these 
two have carried out the most work; the greatest share of 
this has been descriptive, however, and there is, as with 
animal forms, a potential wealth of information regarding 
the physiology of polar plant life. 

The rewards to the human ecologist for interest in 
Arctic vegetation can be found in regard to nutritional 
value of the vegetation, toxins, fuel utilization, cultiva- 
tive potential, and even pharmaceuticals. 

Mammals have been of economic interest, mostly for 
pelts and in some few instances for food. Scientific in- 
ventory and population analysis on a large scale should 
be of interest with respect to food, fur, domestication, 
pack and work use (dogs, reindeer, ponies), species bal- 
ance, and basic animal ecology. It is interesting to note in 
passing that animal trails or runs across permafrost (per- 
manently frozen ground) influence the permafrost char- 
acter by the wearing off of the top insulating grasses. 

It should be emphasized that the comments regarding 
plant and animal life are made with reference to the bio- 
logical status of the polar regions to the extent that they 
constitute a series of factors of man’s environment. The 
natural habits of the mosquito in the Arctic are of intrin- 
sic interest, but the mosquito problem, as pest or poten- 
tial disease vector or for control and irradication, is the 
one posed in this paper. The behavior of bacteria in Arctic 
regions is a challenging study, but the problem herein 
presented is mainly bacteria (pathogenic and nonpatho- 
genic) as they constitute a factor of the environment. 

A third general field in need of investigation in polar 
regions is health and sickness. Most of this work is pointed 
to the upper latitudes, since human inhabitation of the 
Antarctic continent is limited to explorers. The study of 
health of the native and the long-time white resident 
(trader, missionary, bush pilot, trapper, and civil servant) 
has been touched but very slightly. Medicoethnological 
studies have been conducted in limited phases, chiefly 
dental, general dietary, and some infectious diseases, but 
a critical and extensive examination of the historical 
aspects of the health status has yet to be made. The medi- 
cal observations incorporated in the writings of early 
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explorers and travelers have not been assimilated in a 
single body of information. 

More attention is now being directed by governmental 
agencies to medical studies associated with Arctic and 
sub-Arctic regions, e.g. by the Interior Department in 
Alaska, by the Department of Mines and Resources in 
Canada, by the Danish Government in Greenland, and 
by the Northern Sea Route Administration in the Arctic 
and sub-Arctic USSR. The data, however, are still meager 
and sporadic. Public health surveys have concentrated 
heavily on tuberculosis; but the field is open for thorough 
and extensive disease surveys and control, medical re- 
quirements, and medical climatology and geomedicine. 

From the purely medical viewpoint, the Arctic offers 
an extremely fertile field of inquiry regarding epidemi- 
ology, incidence, mortality, and morbidity of many 
diseases. The nutritional aspects of the Arctic population 
and the study of contagious diseases, endemic and epi- 
demic, of diseases and natural growth of childhood and 
adolescence, of cancer, and, of course, longevity constitute 
a small share of the problems still unsolved. Hyperten- 
sion, and cardiovascular disease in general, has reportedly 
a very low incidence, but precise data are not readily 
available. Most specialties of medicine such as derma- 
tology, internal medicine, endocrinology, ophthalmology, 
gynecology, and urology will find interesting data when 
the native and the long-time immigrant population is 
studied. The responses of newcomers to the Arctic should 
reveal data pertinent, not alone to the specific disease 
groups, but also to the general aspects of physiological 
adjustment. 

Some specific diseases which may be of interest to the 
field of Arctic or polar medicine will include pneumonia, 
tuberculosis, typhoid fever, rheumatic fever, allergy, 
arthritis, nephrosis, myositis, chilblain, frostbite, and 
snow blindness. 

Because of the relatively limited population and the 
capacity to isolate whole villages, the work of the Public 
Health doctor, especially in Greenland, has been effective 
and instructive and, when accepted as an example to 
indicate potential fields of inquiry, is most stimulating. 

We pass now from our consideration of the general 
medical and health status evaluations of the peoples of 
the Arctic to more specific physiological problems which 
are in need of investigation. First are those related to the 
assessment of health in the polar regions. Longitudinal 
studies—that is, long-term studies conducted on indi- 
viduals over a significant part of their growth or longevity 
periods, rather than short-term studies of many persons 
of different age groups—will be revealing, especially in 
regard to the growth and development of the native. The 
physiologist interested in the child and adolescent has an 
opportunity to study not only growth in relation to 
nutrition (of different quality than temperate zones) and 
to special seasonal and climatic conditions, but also psy- 
chophysiological developments within a cultural group 
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which treats its children with a real acceptance of the 
child as a person. 

The physiology of adaptation or adjustment, or somatic 
learning, or even acclimatization is indeed a challenging 
problem, whether the process be real or imagined, The 
reactions of the organism, as a whole or as separate atts 
(as, for example, the peripheral vascular bed of weather. 
exposed parts of the body), to polar climatic factors hay, 
not been measured. The processes of wounding ap 
wound healing, of disease susceptibility and recuperang. 
appear to be altered in polar regions, Critical evaluatio,; 
have as yet to be made. It may be added that, 4. 
though many physiological changes associated with |oy. 
ered environmental temperature have been investigate; 
there are many factors of the polar environment in ad¢. 
tion to temperature which may play significant rol« 
Actually as for temperature, indoor temperatures in the 
upper latitudes are usually maintained much higher thay 
farther south; and outdoor clothing is usually adequat, 
to keep northern residents more comfortable in beloy. 
zero weather than Eastern Seaboard inhabitants ar 
likely to be in ordinary street clothing in above-zer 
winter weather. 

An intriguing psychosomatic problem of Arctic life 
the general acceptance of reality as a basis for behavior 
Rigid schedules are not maintained, the elements ¢ 
weather are not combatted, and, all in all, the pace shift 
with the environmental factors. One should point out that 
this is a pattern of the native and long-time inhabitants 
and not necessarily true for the newcomer. 

Some more specific physiological problems which pr 
sent themselves include the effects of solar radiation (i 
polar intensity, range, and duration) on the eyes, skin, 
and body-temperature regulation; nutritional requit- 
ments for the low temperature and strenuous activit) 
that are encountered on the trail; water balance among 
natives and white man; mineral balance, especially in the 
light of low salt contents; calcium source (in growin 
children); vitamin requirements; and the fat, protels, 
and carbohydrate relationships. In the case of these las 
problems the fish and meat-eating Eskimos of King Wi: 
liam Island region offer a valuable source of information 
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In addition, postural gait and orthopedic studies in get Hy, 4, 
eral will be interesting, for leather-arch supporting shot i... 
are not used either by the natives or by the white man) Hi, ., , 
the trail. bre | 

The cardiovascular balance of the polar inhabitanl H™.,\. 
kidney function, neuromuscular reactions, fitness in ge? Hi e,+ 
eral, and psychomotor and sensory responses appear ' Se 
warrant closer examination. It is not unreasonable (H..,.} 
expect prodtictive results from almost all phases of hum HR .o¢, 
physiological investigation which may be conducted ® (1 
the inhabitants of the Arctic regions. oal 





A very practical broad field of inquiry which involve 
the physiologist is that related to engineering, especial! 
engineering in regard to man’s employment of machi 
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CO Of the + machines for man. In this area fall the problems of 
t 


Brood hygiene and sanitation, clothing, transportation, 
, nye 





The engineer-physiologist team must also attack prob- 
lems of devising and improving transportation vehicles 
from the standpoints of operation design, maintenance 
convenience, and human factors in the vehicle design 
heating, vibration control (for riding over rough tundra, 
sastrugi, and ice), noise elimination, removal of noxious 
gases, comfort, and safety aspects. The design and de 
velopment of the best clothing for over-all use also 
demand the cooperation of the engineer and the physi- 
ologist. 

Finally, for community planning, whether the com- 
munity be a mining camp, an aerodrome, or a sizable 
village, the problems demand a combined attack by the 
human ecologist, the engineer, and the geographer. 

To the writer, the essential and demanding require 
ment that the various disciplines of science and technol- 
ogy work together is one of the most exciting aspects of 
research in polar regions. 
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Somatic Hd community planning. 

allenging , The engineer-physiologist problems regarding food (ex- 
ned. The MMMM sive of the production of food that would be the 
ate pars eovince of the agricultural engineer) are related to food 
Weather. wee processing for Arctic use, preparation, packaging, 
tors have essing facilities, and special rations (pemmican and 
ling an others) for emergency use. Problems in hygiene and sani- 
‘eran, ‘ation include water supply, sewage disposal, housing 
aluations ‘heating, ventilating, humidity control), laundry require 
po t, at a sents, and the like, Humidity control in the dry, cold 
van low. climates is an important problem, for in the usual condi- 
. Gated, MM .., which exists in northern houses the heated dry air 
nian causes the upper respiratory passages to become dehy- 
nt roles, drated. Not only is this very annoying, but it also makes 
"Sn the one more sensitive to invasion of infectious agents when 
her than these agents happen. 
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niere HE RAPIDLY INCREASING AVAILABIL- 
ot Oa ty of isotopes of the common elements, both 
abitant iradioactive and stable, makes it a certainty that 
research studies will soon involve the synthesis and utili- 
i PY Ration of many compounds containing abnormal concen- 
be " BR ations of isotopes, usually in definite positions in the 
*) sn, molecules. At the present time there is no general system 
equi Bof nomenclature for such compounds (with the exception 
— f those containing deuterium), and therefore they are 
a0 BBidentified by structural formulas and by textual descrip- 
y in the tion. 

yrowing 





Deuterium compounds are named in this country by 
he modified Boughton system, this convention having 
wen established by the American Chemical Society in co- 
peration with representatives of the American Physical 
society (E. J. Crane. Science, July 27, 1934, pp. 86-89). 
nder this system of nomenclature the position and num- 
er‘of deuterium atoms in the molecule are indicated in 
he name itself by the suffix -m,n, . . .-dr, where m and n 
ure the positional numbers of deuterium atoms in the 
nolecule or portion of the molecule and r is the number of 
euterium atoms per molecule. 

Several cousiderations seem pertinent concerning the 
stablishment of a general system of nomenclature for 
sotopic compounds: 

(1) The system of nomenclature should be applicable 
0 all isotopes. 
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(3) The position or positions in the molecule of the 
isotopes present in abnormal concentration should be 
indicated. 

(4) Compounds containing isotopes in any abnormal 
concentration should be named by this system, rather 
than only those containing isotopes in essentially 100 per 
cent concentration, since for tracer purposes radioactive 
isotopes or stable isotopes in relatively small concentra- 
tions may be used. 

The importance of point 4 is considerable. It is unlikely 
that isotopes other then deuterium will soon be available 
in high purity. Moreover, the ratios of isotopic masses of 
other elements are much smaller than the ratio of those of 
hydrogen. Any differences in physical properties or chem- 
ical reactivity between normal compounds and those con- 
taining pure isotopes of other elements would therevore 
be much less marked than the differences obtainable with 
hydrogen isotopes. As a consequence, interest in pure 
isotopes other than deuterium should be small. Yet the 
synthesis and use of isotopic compounds involve very 
specialized problems whether the compounds contain an 
isotope in 100 per cent purity or not, and convenient 
reference and indexing in all such cases will be important. 

These ideas were probably considered by the American 
Chemical Society Committee on Nomenclature, Spelil- 
ing, and Pronunciation, for in its report on nomenclature 
of deuterium compounds (E. J. Crane. Jnd. eng. Chem. 
(News ed.) 1935, 13, 200) this statement is made: ‘“‘If 
compounds of tritium are eventually made, they can 
readily be named in like manner, ‘t’ being used as is ‘d’ 
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in the Boughton names for deuterium compounds.” Ob- 
viously, it is not inferred that such compounds would con- 
tain 100 per cent tritium atoms at a particular position in 
the molecule. It would seem entirely practical to name a 
compound to indicate abnormal isotopic concentrations 
and to specify the isotopic purity in the text in the same 
way that purities of ordinary chemical compounds are 
given, 

As a beginning for consideration of the establishment of 
a general system of nomenclature for isotopic compounds, 
it is suggested that the system for deuterium compounds 
now in use in the United States be extended by using the 
suffix -m,n,...-ir, where m and n are the positional 
numbers or Greek letters commonly used forindicating the 
locations of substituents (in this case used to indicate the 
positions of an isotope in the molecular skeleton), i is the 
element symbol in lower case letters! of the isotope in ab- 
normal concentration, p is the mass number, and r is the 
number of atoms in the molecule containing abnormal 
concentrations of the isotope i”. As with deuterium com- 
pounds, it may be necessary for clarity to follow names of 
atomic groupings (methyl, ethoxy, etc.) with the pro- 
posed suffix. A few examples of this system of nomencla- 
ture are shown in Table 1. 

It will be seen that, in general, when the Geneva system 
of nomenclature applies, this system is applicable also. 
There are a few exceptions, such as the following: 


be eH sN==!) tone C sH.4Br 


0 
O 


CH, C- C“*-C.H:; 


where one of two atoms of an element in a functional 
group is isotopic and the functional group is ordinarily ex- 
pressed as a whole. These situations could perhaps be 
solved by extending the accepted system of nomenclature 
in some degree. For instance, the azo compound might 
be referred to as p-(phenylazo-a-n"*)-bromobenzene 
and the ester as a ketone, methyl ethoxy-o!* ketone, 
hence 


0. 
VA 


CH,C——OC:H; 


would be methyl ethoxy ketone-o'*. However both of 
these instances, and particularly the second, involve 
fundamental departures from, or extensions of, the pres- 


1 Although the use of lower-case letters is consistent with the deuterium 
system of nomenclature, there is doubt in the minds of the authors as to 
whether the symbols of other elements should likewise be in lower-case let- 
ters, since this represents a more abrupt departure from convention. Also, 
confusion may result when lithium, lanthanum, or lutecium are involved, 
since a lower-case ‘‘]’’ may be confused with the numetal ‘‘1”’. However, this 
very departure may serve to draw attention to the fact that a special nomen- 
clature is being used. 
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ent nomenclature and are presented here only to dem 
strate that solutions to such problems can doubtles 
found. 7 


On 


TABLE 1 
EXAMPLES OF Names oF Isotropic Compounns 





CH;—CH>—CH—Cuy, 


2-butene-1-c!4 


2-propen-1-c!3-1-ol CH:—CH—C¥H,0H 


C4H; CH; 
CHs CH, Ch 
3-ethyl-4-(ethyl-a-c!*)-5-(ethy]- CH(CHa)e—CH——— cH 
8-c'4)-octane \ 
Ce 
oO 
4 
1,2,3-triacetoxypropane-1, 3-c} ¢ CHsC—O—CH, 
oO 


4 
CH;C—O—CH 
0 





@ 
CHsC—O—CHg 


H @ 


C=C CHs 
8-phenyl-4-c*-propyl-a-c'4-amine HCMg >C—CH—CHniNg ! 

Cc——C 

x Us 


hexadecanoic-6-c acid CH 3(CH2)sCH:(CHs)sCOOH 








ethanoic-2-c¥ acid (acetic-a-c™ C¥H,COOH 
acid) 
H 
1, 2-propanediamine-1-n¥ H3N—C—CH:N"H: 
CHs 
8) 
ethyl-a-c™ propanoate-1-c™ CHsC¥H;—O—C“—CH:—CH: 
oO 
| 
acetamide-n"™ CH:C—N"H: 
Bi® Br® 
| | 
hexabromoethane-1,1,2,2-br® Br8—C Cc Br® 
4 
| | 
Br Br 


ig i Th 


1. The sixth compound above was recently referred to by long desv? 
tive name: ‘“‘hexadecanoic acid labeled at casbon atom six with ca 
fourteen’’ (William G. Dauben. Abstracts, Atlantic City Meeting, An 
can Chemical Society, April 1947, p. 5M). . 

2. The seventh compound above was recently referred to as “‘aceti¢ us 
containing isotopic carbon in the methy! group” (H. S. Anker. /./ 
Chem., 1946, 166,219). 

3. The same principle could be applied to the new Dyson system 0! 1 
tion (G. Malcolm Dyson. Lecture, Royal Institute of Chemistry, Lon 
1946) for organic compounds, #.e. the isotope notation would immedi i 
follow the ‘‘operation’”’ which first refers to the atom or atoms in ques! 
From our limited knowledge of the Dyson system it would appear that! 
use of a colon to set off the desired symbols is feasible. Thus, the ™ 
example above would be C8.3,4,5C2:11,14C14, the seventh woull! 
C2:2C13.X, and the last would be C2.1,1,1,2,2,2BR:1,1,2,2BR82. 
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The fires which swept through Bar 
Harbor, Maine, this past week totally 
estroyed the Roscoe B. Jackson 
{emorial Laboratory for Cancer Re- 
earch. C. C. Little, director of the 
aboratory, reported to Science that 
he replacement value of the buildings, 
brary, equipment, and mice is ap- 
roximately $500,000. Little of this 
ras covered by insurance. In addition 
» destruction of the Laboratory itself, 
he staff suffered almost complete loss 
f personal property. The summer 
tudent colony equipment was like- 
ise consumed by the fire. An ABC 
nouncement on Sunday, October 
6, stated that the Damon Runyon 
femorial Fund for Cancer Research 
s giving $50,000 immediately toward 
econstruction work. Dr. Little indi- 
ted that less than 100 of the pedi- 
reed mice were saved and that these 
re in scattered strains which cannot 
> identified. Because of exposure to 
re and heat, those rescued are in very 
ar condition. 

The staff is already making plans 
br renewing its work. Scientists 
erywhere may assist in rebuilding 
e library by sending pertinent re- 
rints in the fields of genetics, em- 
ryology, cancer research, and ex- 
rimental biology and medicine, and 
advising the Laboratory about 
rains of mice from which extra litters 
re available for beginning the breed- 
hg work, 
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On the other hand, if a compound is generally referred 
» by acommon name and cannot be conveniently charac- 
erized by the Geneva system, the use of the suggested 
omenclature becomes simple only when the atoms of a 
B :ticular element are isotopic in all positions of that ele- 
nthe molecule. This situation will undoubtedly be 





awarded jointly on October 23 to 
Carl F. Cori and his wife, Gerty T. 
Cori, of Washington University, St. 
Louis, and to Bernardo A. Houssay, 
of the Instituto de Biologia y Medi- 
cina Experimental, Buenos Aires. The 
Coris, who received the Prize for their 
discovery of the ‘‘mechanism of en- 
zymatic synthesis of glycogen, or 
animal starch” through the isolation 
of the enzyme, phosphorylase, are the 
third husband-wife team to be so 
honored, having been preceded by 
Pierre and Marie Curie (physics) and 
Frederick and Irene Curie Joliot 
(chemistry). Dr. Houssay, a diabetes 
specialist, who will receive half the 
Prize ($24,460.50), was honored for 
his “discovery of the significance of 
the hormone produced by the frontal 
lobe of the hypophysis.”’ 


AAAS-UNESCO Fellowships 


These are anxious days for scientists. 
These are worried days for everybody who 
thinks about the future. The membership 
of the AAAS, the readers of this journal, 
know that everything possible should be 
done to maintain international peace and 
stability. Europe’s economic distress, our 
own jittery struggle with prices and 
wages, our growing suspicions of Europe’s 
policies and plans, and the feeling, in once 
friendly Europe, against ‘“‘comfortable 
America” are bad, but still they are 
trivial compared with the social upheavals 
that would be inevitable throughout the 
world if a new bombing and poisoning 
war should build up out of international 
ill will and misunderstanding. 

What can we do? We can work for 
international good will and tolerant un- 
derstanding. Every group that has ex- 
amined the situation reports that the 
liberal exchange of key personnel among 
the nations is one of the surest ways of 
attaining the goal. And scientific ex- 
changes must rank high, because the 


frequent; some examples are: tyrosine-n', thyroxine-i}”’, 
cystine-ss ergosterol-o!8, fructose 1 ,6-diphosphate-p3’. 

It is hoped that these ideas will initiate further studies 
on this nomenclature problem so that publications in the 
near future which are concerned with isotopic compounds 
may be indexed conveniently and consistently. 
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scientist is so readily and naturally inter- 
national and peacefully cooperative. The 
United Nations, UNESCO, the National 
Research Council’s UNESCO Committee, 
the various associations of scientific work- 
ers, and many other groups are on record 
as to the high importance of scientific 
interchanges. Traveling politicians are 
frequently viewed with alarm; traveling 
merchants may be suspected of working 
for special interests rather than for the 
world at large. Scientists, scholars, and 
artists, however, are relatively clear of 
suspicion; they are heartily welcomed 
nearly everywhere. 

I am inviting you to help in arranging 
for some important exchanges. We know 
that hundreds of advanced students of 
science in Europe, Asia, and elsewhere 
are at this moment desirous of continuing 
their specialized training at the educa- 
tional institutions other countries, 
especially America. Unfavorable mone- 
tary exchanges, high traveling costs, and 
the high price of living in America have 
made it impossible for most of these gifted 
students to carry through a plan that 
should serve science, serve their native 
countries, and international! 
understanding. 

At a recent meeting, the Executive 
Committee of the AAAS endorsed enthu 
siastically the proposal of its newly 
formed Subcommittee on International 
Relations that funds be raised to provide 
special international fellowships for the 
next two or three years, to be admin- 
istered with the assistance of UNESCO 
and to be known as AAAS-UNESCO 
Fellowships. 

Our Association 
cumulated resources that can be used for 
such fellowships. I am authorized to ap- 
peal to the membership of the Association, 
and to the readers of this journal, for 
contributions for the establishment of 
the Fund. Although I would not want to 
discourage large contributions (in fact, 
many will be necessary), it will be most 
satisfactory if the major support of the 
AAAS-UNESCO Fund comes from a very 


of 


promote 


does not have ac- 
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large number of Americans; a wide re- 
sponse would be in the democratic spirit. 
Small contributions are therefore in order. 
Please give all you can, and get some of 
your acquaintances, who are also sensitive 
to the situation confronting civilization, 
to give even more. 


It is our expectation that in some in- 
stances the universities and colleges re- 
ceiving AAAS-UNESCO Fellows will 
cancel tuition charges; and for some the 
home governments can assist with travel- 
ing expenses. But at least $2,000 should 
be available for each Fellow. You can 
count on competent operation of the 
fund by those who are experienced in the 
handling of traveling fellowships. 

HARLOW SHAPLEY 

President, and Chairman, International 

Reiations Committee, AAAS 


[Checks should be made out to AAAS- 
UNESCO Fellowship Fund and sent to 
1515 Massachusetts Avenue, N.W., 
Washington 5, D. C.] 


About People 


Chalmer J. Roy, associate professor 
of geology, and director, Geology Summer 
Camp, Louisiana State University, has 
been appointed chairman of the Depart- 
ment of Geology, Iowa State College. 


George Katona has been appointed 
associate professor of psychology at the 
University of Michigan, where he is 
directing the Federal Reserve Study for 
the Survey Research Center. 


Jack O. Purdue, Princeton University, 
has been appointed instructor in chem- 
istry and physics at Oklahoma Baptist 
University, and Irma R. Fulhage, 
Iowa State College, has been appointed 
instructor in biology. 


Colleges and Universities 


The Institute of Optics, University 
of Rochester, has developed a motion- 
picture camera capable of taking up to 
11,000,000 frames per second. The 
camera, nominally rated at 5,000,000 
- frames per second, is believed to be more 
than 10 times faster than any other pre- 
vious model. Brian O’Brien, research 
professor of physics and optics and direc- 
tor of the Institute, explained at a meeting 
of the Society of Motion Picture En- 
gineers on October 21 in New York that 
the new camera will make hitherto im- 
possible photographic studies quite easy 
to carry out, such as the investigation of 
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electrical discharges, high explosives, of water on the planet must be smal] 
shock fronts, and very rapid motion in jets the lack of water seems further conn 
and projectiles. Dr. O’Brien further to some astronomers, such as Lowell 7 
pointed out that although the camera is believe the “canals” to be strips of E 
very valuable for scientific investigations, tion cultivated along the sides of g ih 
it is not suitable for ordinary pictures, lines of irrigation which have been by 
because the methods used to get the ex- by intelligent beings in order to make , 
cessively high speed greatly limit the best use of the limited water supply. } 
quality of the pictures. The 50-pound Kuiper also expects to study these al 
portable camera was developed by Dr. areas on Mars for the Possibility of gy 
O’Brien and Gordon G, Milne, research vegetation. 
associate in optics at the Institute. The infrared spectrometer, 1,00) tip 
more powerful than any previous jp m 


The new 80-room laboratory which ment, the electrical parts of which ve 


will house the Fels Research Institute for constructed by R. J. Cushmand 
the Study of Human Development at Wallace Wilson, physicists at Nor 
Antioch College, Yellow Springs, Ohio, western University, was first attached 
was dedicated on October 17, at which in tei ete heii at McD : 
time the cornerstone was laid by Samuel Observatorv in December 1946 ata 
ati owed a ae gift won been in constant operation ever since. } 
ee — has already discovered 7 enormoy) 
new building will include laboratories for strong absorption bands due to cid 
biochemical, physiological, genetic, and dioxide near 16 and 2.1» in to Ved 
anthropological research, an experimental] ka 

; ; .. Spectrum and has also recorded the sy. 
nursery school, and psychological testing tra of Mercury, Saturn, and many stars 
rooms. The principal speaker on the oc- a ir: 
casion was Margaret Mead, associate 
curator of Ethnology at the Museum of 
Natural History, New York City. 


The University of Wisconsin hx 
introduced into its curriculum a number 
of history of science courses, intended t 


The atmosphere of Mars, the only give the average college graduate, ani 
other planet having conditions favorable those in the fields of pharmacy and mei 


for life as we know it, has been found to Cine, an understanding of the position o 
contain about the same amount of car- Science in contemporary society. Tovar 
bon dioxide as does the atmosphere on this end, four men have been appointet 
earth. Gerard P. Kuiper, director, t© new professorships in this field 
Yerkes and McDonald Observatories of Marshall Clagett, formerly of Columti 
the Universities of Chicago and Texas, University, and Robert C. Stauffer, wiv 
has recently measured the percentage of also conducts a seminar in Darwinism, at 
carbon dioxide in the Martian atmosphere teaching the history of science. George 
with his self-designed infrared spectrom. Urdang, professor, School of Pharma 
eter, which photographed two new carbon @t Wisconsin, and director, Amence 
dioxide bands. Poisonous gases, such as Institute of the History of Pharmacy, ™ 
methane and ammonia, are absent on teach the history of pharmacy, and Erwit 
Mars, according to Dr. Kuiper, but the H. Ackernecht, formerly assistant cum 
bulk of the atmosphere may be made up of tor of Anthropology, American Museur 
nitrogen, which does not have bands in of Natural History, will be professor # 
the observable part of the spectrum. Dr. the history of medicine. 

Kuiper pointed out that the Martian 
polar caps are probably ordinary snow 
and clouds, made of water. Further study 
with the spectrometer will be made of the The American Society for th 
polar cap on February 17, when Mars is Study of Arteriosclerosis will hold i 


Meetings 


at opposition and near aphelion, its dis- 
tance from the earth then being about 
61,000,000 miles, and its distance from the 
sun being about 154,633,000 miles. If 
the polar cap at that time appears large 
enough for spectral observation, it will at 
last be possible to measure the amount of 
water present. The absence of oceans has 
already indicated that the total quantity 


second meeting on November 2-3 at the 
Hotel Knickerbocker, Chicago. The pt 
gram has been divided into four sessiots 
dealing, respectively, with Anatom 
Physiologic, Metabolic, and Therapevt 
Considerations in the Study of Arten? 
sclerosis. Each session will be concludé 
with a round table, general discussion, 
summary by the session chairman. 
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re Formed at Woods 
ble Conference 






4 new international organization, the 
metric Society, was formed at the 
t International Biometric Conference 
Jat the Marine Biological Laboratory 
Woods Hole, Massachusetts, on Sep- 
ber 5-6. The Woods Hole conference 
attended by 100 biologists, statisti- 
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1,000 tin ;, and other mathematicians from the 
vious jn . ted States and abroad. The Biometric 
“which ye ety will be concerned with the ad- 
mand yfmncement of quantitative biological 
at Norjfmmence through the development of quan- 
attached silmmative theories and the application, de- 
McDoujfmlopment, and dissemination of effective 
46 and hy thematical and statistical techniques. 
er since. hs officers are R. A. Fisher, Cambridge 
enormousimmmiversity, president; J. W. Hopkins, 
to carhlmmational Research Council (Ottawa), 
the Venyfmmeasurer; and C. I. Bliss, Connecticut 
d the spe. rricultural Experiment Station, secre- 
any stars ry. As of September 6 the other 
pmbers of the Council are: Maurice 
nsin hu Mame!2, University of Melbourne; R. C. 
a numbefgmmose, Calcutta University; Detlev W. 
itended ty onk, National Research Council 
uate, anf ‘ashington); Gertrude M. Cox, Uni- 
and mei. aersity of North Carolina; Carlos Dieule- 
,osition offmmit, National University of the Litoral 
> Town mosatio, Argentina); J. B. S. Haldane, 
appointed iversity of London; A. Linder, Uni- 
his fei MAetsity of Geneva; M. G. Neurdenburg, 
Columb: Municipal Medical and Public Health 
ffer, vwammervice (Amsterdam); G. Rasch, State 
‘nism, arfageum Institute (Copenhagen); Georges 
- George eissier, Centre National de la Recherche 
harmacy ameientifique (Paris); J. W. Tukey, Prince- 
Ameria fe? «University; and E. B. Wilson, 
racy, wifggeervard University. Additional Council 
d Ervis mbers will be announced later. 
ant con A draft constitution for the new Society 
Museur aS drawn up by a committee of 12 repre- 
a nting 10 different countries. After con- 
lering possible forms of international 
peration in biometrics, the committee 
cided in favor of an individual member- 
ip society without national quotas. 
— ollowing a short address on international 
hold it operation in science by Dr. Bronk at 
or e satureay morning session, the com- 
he pi nttee’s recommendation and the draft 
bnstitution were presented to the Con- 
Sessions 





tence with Dr. Dieulefait as chairman. 
€ Conference adopted the recommen- 
ation and under the chairmanship of 
tof. Belz debated the draft constitution 
ticle by article. It then voted to form 
€ Biometric Society as an international 
ganization devoted to the mathematical 
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and statistical aspects of biology with 
those present, or invited and unable to 
attend, as charter members. The com- 
mittee which drafted the constitution was 
elected as the first Council with power to 
add others to its membership. 


The Conference opened with a welcome 
to the Marine Biological Laboratory by 
Charles L. Packard, director. The Con- 
ference elected Profs. Teissier, Fisher, 
and Bliss as chairman, co-chairman, and 
secretary, respectively. Following the 
business session, A. F. Blakeslee, of 
Smith College, took the chair for a session 
on quantitative genetics. The principal 
paper, on “A Quantitative Theory of 
Genetic Recombination,” was by Prof. 
Fisher with discussion opened by D. G. 
Catcheside, also of Cambridge University. 
The Friday afternoon session, under the 
chairmanship of Prof. Wilson, consisted 
of reports on recent biometric develop- 
ments overseas by Drs. Rasch, Bose, and 
others. The scientific part of the Confer- 
ence was concluded on Saturday after- 
noon under the chairmanship of L. F. 
Nims, of the Brookhaven Laboratories, 
with an address by Dr. Teissier on “La 
Relation D’Allometrie, sa Signification 
Statistique et sa Logique.”” A summary 
was translated by J. Monod, of the 
Institut Pasteur, Paris, who opened the 
discussion. 


The proceedings of the Woods Hole 
conference will be published in the 
December issue of Biometrics, a copy of 
which will be mailed to each charter mem- 
ber who is not receiving the journal 
through membership in the Biometrics 
Section of the American Statistical 
Association. 

The Biometric Society welcomes to 
membership biologists, mathematicians, 
statisticians, and others interested in its 
objectives. By later action of the Council 
charter membership is extended to all 
who join the Society before February 1, 
1948. Further information can be ob- 
tained from the secretary, C. I. Bliss, Box 
1106, New Haven 4, Connecticut, U.S. A. 


Elections 


At the 93rd convention of the 
American Pharmaceutical Associa- 
tion, held in the 95th year of its history 
at Hotel Schroeder, Milwaukee, Wiscon- 
sin, August 24-30, with more than 1,200 
persons present, the following officers were 
elected by the House of Delegates, legis- 
lative body of the Association: Gustavus 


A. Pfeiffer, director, William R. Warner & 
Company, honorary president; Hugo H. 
Schaefer, Brooklyn, New York, treasurer: 
and Robert P. Fischelis, Washington, 
D. C., secretary. Other officers elected by 
mail ballot of the membership were 
Sylvester H. Dretzka, of Milwaukee. in- 
coming president; Augustus J. Affleck, 
Sacramento, California, first vice-presi- 
dent; and Roy L. Sanford, Enid, Okla- 
homa, second vice-president. 


Tau Beta Pi, national engineering 
honorary society, held its 42nd conven- 
tion at the Hotel New Yorker, New York 
City, October 9-11. Undergraduate deie- 
gates from 76 U. S. engineering schools at- 
tended the meeting. On the evening of 
October 9, 7 outstanding students at 
Stevens Institute of Technology and the 
following 10 engineers from the New York 
area were initiated into the society: 
Robert M. Burns, Bell Telephone Labora- 
tories; Stanley Bracken, Western Elec- 
tric Company; Edmund A. Prentis, 
Spencer, White and Prentis, Inc.; Harold 
S. Osborne and Keith S. McHugh, both 
of the American Telephone & Telegraph 
Company; John W. Marden, Westing- 
house Electric Corporation; Carl Whit- 
more, New York Telephone Company; 
Hudson R. Searing, Consolidated Edison 
Company of New York; Robert M 
Gates, Air Preheater Corporation; and 
Charles E. Wilson, General Electric Com- 
pany. 

The society, which was founded at Le- 
high University in 1885, now has 79 un- 
dergraduate chapters in engineering 
schools, 26 alumnus chapters, and over 
48,400 members. The new officers (as of 
December 1947) are: Merton M. Cory, 
president; E. R. Moore, vice-president; 
and Harvey M. Merker, R. H. McCar- 
roll, and Lawrence W. Lentz, councilors. 


Recent Deaths 


William M. Sylvis, 65, professor of 
surgery, Hahnemann Hospital, and for- 
merly professor of anatomy, Hahnemann 
Medical College, Philadelphia, died Octo- 
ber 1 at his home in Philadelphia. 


Clarence H. Smith, 72, consulting 
otolaryngologist, Morisania City Hos- 
pital, and consulting otologist, Man- 
hattan Eye and Ear Hospital, died 
October 6 at his home in the Bronx. 


William D. Ennis, 70, professor 


emeritus of economics of engineering, 
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Stevens Institute of Technology, 
Hoboken, New Jersey, died October 14 
of a heart ailment at Good Samaritan 
Hospital, Suffern, New York. 


Francis C. Krauskopf, 69, professor 
of chemistry, University of Wisconsin, 
and a member of Wisconsin’s Department 
of Chemistry since 1903, died of a heart 
attack October 16 at his home in Madison. 


Francis Ernest Lloyd, 79, professor 
emeritus of botany and retired chairman, 
Department of Botany, McGill Uni- 
versity, died October 17 in Carmel, 
California. 


George H. Peters, 84, astronomical 
photographer, U. S. Naval Observatory, 
Washington, D. C., died in Washington 
October 18. Mr. Peters was known for 
his photographs of the solar corona, of 
sunspots, and of minor planets. 


Sir Albert Howard, 73, agricultural 
scientist, former director of the Institute 
of Plant Industry, Indore, and agricul- 
tural adviser to states in Central India 
and Rajputana, died October 20 at his 
home in London. 


Herbert Raymond Moody, 77, pro- 
fessor emeritus of chemistry and director 
of the Chemistry Laboratories, College 
of the City of New York, from 1905 until 
his retirement in 1938, died October 20 
at his home in Vienna, Virginia. 





The wing beat of the common 
drone fly may now be witnessed at a 
special exhibit at the American Museum 
of Natural History, sponsored by the 
Museum and the Sperry Gyroscope 
Company. Development of the animated 
enlarged scale model culminates a three- 
year research project during which it was 
necessary to use high-speed movie cam- 
eras in order to photograph the fly’s 
wing beating 300 times per second. C. H. 
Curran, Museum and 
supervisor of the joint research project, 
pointed out that aircraft designers have 
been seeking the answers to the aero- 
dynamics of insect flight, believing that 
the principles involved might be of 
practical use. In the study it was dis- 
covered that the halteres of the fly have a 
true gyroscopic action, but that they are 
not gyroscopes. A gyroscope produces 
balance by rotating, while the halteres 
produce balance by vibrating from side 
to side in an arc of 90°. They move 
opposite to the wings, moving downward 
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entomologist 


when the wings rise and upward when 
the wings go down. Chris E. Olsen, 
Museum artist and preparator, con- 
structed the model. 


An Eye Laboratory has been estab- 
lished at St. Vincent’s Hospital, Los 
Angeles, by the Estelle Doheny Eye 
Foundation to provide certain modern 
ophthalmic facilities badly needed in 
southern California. The Laboratory will 
serve as a pathological laboratory for the 
diagnosis and registration of pathological 
specimens, the preparation of slides, and 
the building up of a museum of eye 
pathology, and as a bacteriological labora- 
tory where diagnostic scrapings, smears, 
and cultures may be studied, animal 
inoculations made, and the sensitivity 
of organisms to various drugs and anti- 
biotics determined. The Laboratory will 
also provide facilities for fundus, gross, 
and slitlamp photography, maintain a 
library of photographs and motion 
pictures for teaching ophthalmology, 
provide an eye bank for southern Cali- 
fornia, distribute and loan certain drugs 
and equipment not otherwise available, 
and make available special equipment for 
radiation therapy of the eye for use out- 
side the laboratory. The advisory board 
will consist of Alan Woods, Johns Hop- 
kins Medical School; Cecil O’Brien, 
University of Iowa; and Phillips 
Thygeson, University of California. A. 
Ray Irvine, University of Southern 
California, is chairman of the original 
board, and Peter Soudakoff, Peking 
Union Medical College, will serve as full- 
time pathologist at the Laboratory. The 
Foundation and Laboratory are made 
possible by the donation of Mrs. Edward 
Laurence Doheny. 


The Atomic Energy Commission 
has recently appointed as the director of 
its Office of Public and Technical Infor- 
mation Morse Salisbury, formerly 
director of information, U. S. Depart- 
ment of Agriculture, and currently 
assistant secretary-general, International 
Emergency Food Council. The associate 
director will be Edward R. Trapnell, 
formerly public relations adviser to 
Major Gen. Groves, Commanding Gen- 
eral, Manhattan District, and acting 
director of information, AEC; the chief of 
declassification, Harold Fidler, formerly 
assistant director of research, Oak Ridge; 
and the chief of technical information, 
Alberto Thompson, formerly director 
of the publication of technical informa- 





tion, Atomic Energy Project, The 
sponsibility of the Office of Public 
Technical Information is to scree, al 
material to be issued to the pubj,., 
cerning the Commission’s activitie, 
ascertain that all has been py, 
declassified and cleared with respert 
restricted data as defined in the 4; 
Energy Act. This work of declassifias 
is being carried on by a consulting sug 
over 100 scientists throughout the, 
ect. The “Declassification Guide” ; 
veloped by the Manhattan Distr 
accordance with recommendations , 
committee headed by Richard C, Tylp 
California Institute of Technology 
forth the standards of the declasgj 
process of the Office. 


ucai 


The U. S. Office of Education 
reported that American colleges and 
versities need to almost double 4 
existing classroom facilities. They ; 
need an additional 90,000,000 square 
of classroom space and will need ay 
of 300,000,000 square feet by 1950.7 
Veteran’s Educational Facilities } 
gram Section of the Office of Educaj 
pointed out that this is a constrej 
job comparable to building an a 
business district for a large city. Th 
fall’s college enrollment has been 
mated to be 2,750,000 students, M0) 
more than last fall. It has also beens 
timated that in 1951-1952, the enn 
ment will drop to 2,477,000, rising a 
to 2,924,000 in 1959-1960. 


The General Disposals Divisia 
Office of the Foreign Liquidati 
Commissioner, 4th and Jefferson Dng 
S.W., Washington 25, D. C., is offer 
portions of two German chemical plat 
for sale to U. S. industry. These are 


Dynamit A. G. Geestacht-Krum 
plant, on the Elbe River about 19 mit 
southeast of Hamburg, its equipment om 
sisting of 21 items used in the product 
of plastics with grinding mills, distill 
vats, especially lined storage tanks 
crusher for artificial resins, and alk 
facilities; and the Paraxol at Lipp 
berg, including one producing unit ! 
formaldehyde and two units for the p 
duction of pentarythritol. Also avail 

to U. S. purchasers is the electrical £ 
erating equipment used with these uti 
Inventories of these plants and infom 
tion concerning inspection and bids = 
be obtained from the General Disp# 
Division. December 10 is the clo# 
date for sealed bids on both plants. 
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teas Th He points out that members of. the 
€ Pune foundation, as envisaged in S$.526, would 
Ht Publi 


screen be employees of institutions or organiza- 
al tions eligible for grants, and that out of 

© public g 

Ctivities 


] the resulting conflict of interests and 
Re ade i JS responsibilities, and regardless of their 


€€n pry 

th Be complete integrity, the members might 
vane i be suspected of favoritism. But the course 
ion . he proposes of taking control away from 
Classifica 


ulting sgl One wishes that every scientist and OSRD. This may be very desirable; the scientific members and giving it to 
Dut the pp ngineer might read the memorandum but in proportion as it is desirable, it is Political appointees will be regarded by 
Guide” ; hich accompanied President Truman’s certainly undesirable that it be yoked to Many as epitomizing the dangers most 
L Districe eto of the recent National Science Bill, the most international of all undertakings. to be feared. Fortunately, alternatives 


dations gf 526, and the more recent pamphlet, To do this seems as confusing an approach are at hand. 


dC. Tol cience and public policy, by John R. to world relationships, scientific and There is, for example, the representa- 
nology, wEBtecIman, chairman of the President’s otherwise, as it is an unpromising ap- tive type of institution, operated within 


Classifica cientific Research Board. proach to the problem of supporting the compass of science itself. After all, 
From the first comes an appreciation science here at home. broad representation is the traditional 

yi the complications that necessarily Given a clean-cut separation of these American way and protects to a degree 

1Cation | there in attempting, as in S.1850 and two fynctions that envisages a science which is probably unattainable otherwise. 
Bes andy gain in S.526, to make a single organiza- foundation whose sole purpose is to This solution might be approached 
louble thy ion responsible at once for the allocation ajjot funds for pure science, this founda- through a sort of constitutional conven- 
They MMs funds to support pure science and for tion could receive Federal aid though it tion, whose deliberations so far as Ameri- 
) square f he direction of military research. were quite unattached to the executive can science is concerned would promise 
need a f The latter makes it abundantly clear arm of the Government. Congress can to rank in significance with those epochal 
y 1950, MaBhat in the rapid growth of science the and does continually appropriate money sessions held in Philadelphia a century 
ilities PMMbolitician sees ample justification for giv- to organizations over which the Presi- and a half ago. The aim of this science 
t Educa g it his increasingly close attention so dent has no control. convention would be to formulate and 


‘ONStrUCIM hat it may be properly assimilated into 


| Adopting such an arrangement for agree upon a representative central fiscal] 
| 40 he national life. Repeatedly the report 


science, the resulting foundation might agency. This would be embodied in a 


City. THER tresses the concept of planning and guid- have a wholly private status, or it might constitution and a system of elections 

“ne ‘Bape research effort so as to coordinate it } quasi-governmental after the pattern for officers and members such as to merit 
its, O00 ore closely with the scientific programs of the National Academy of Sciences. the approval of both the scientific fra- 
So beet MMMMMiof the Federal bureaus and with military 


Some will recall that the Willis Bill before ternity and leaders of public opinion 
+: the 79th Congress proposed this latter As to the desired safeguards and flexi- 
SING a eeds of the Nation (see, e.g., passages on arrangement. Its sponsors recognized the bility of such an agency, these have been 

p. 5, 6, 9, 26, 31, 34, and 61). basic undesirability of associating mili- emphasized so often in the course of the 
— Thus, the combined effect of the veto tary research with the allocation of con- debates on science legislation that thes 
quidat iemorandum and the Steelman report is ciderable sums for the support of pure need only be summarized in a word or 
‘son Drier ost revealing. science, and feared also the additional two here. Chiefly, they would insure that 
is offen Doubtless, the President stands onfirm threats to scientific freedom which must the allocations of research money —— 
ical pla ground when he demands executive con- lie in any foundation subservient to the be widespread geographically, they would 


the canlMesearch as well as with the industrial 


se are ttl of any goverhment agency engaged executive arm of the Government. But insure the recognition of scientific merit 
-Krum" =military research and development. what in the minds of some of us is equally and promise wherever these might arise 
t 19 nim his alone would have justified his veto, important, an extra-governmental agency and they would shoulder few, if any, en- 
ymentommmput he implies very pointedly that he closes no door upon whatever personal cumbrances upon the recipient. (ROBER: 


_- . . . . . . . . 7 a - 7 C's - 4g “9 
roductimmetoed S.526 because it failed to give him and corporation giving may again be W. Kinc, 463 West Street, Nex 
distiligmm™mhe broad control over scientific effort stimulated, either by modification of City.) 
tanks hich he believes he should have. This income tax credits or otherwise. 


ind alms the minimum political price which We do not, however, regard the road SIE 

Lippolig™m™must be paid if the foundation is created leading to such an agency as strewn with 

- unit § 0 discharge the dual purpose. violets. American science is to date in- The present communication deals 
r the pt So why strive longer to domicile an experienced in the centralized partition- with almost forgotten material on 


avail antelope and a bear in the same pen? Why ing and distribution of its lifeblood. The the dental aspects of prenatal injury. 
rical g@m™m@reate the national fiction that the in- veto memorandum, in effect, declares Preparation of a bibliography on the 
ese unit erests of pure science require intimate that the problem cannot be solved with- effects of German measles during preg- 
inform ssociation with military research, or vice out the intervention of political personnle nancy recalled to the writers a concept, 
bids samersa? I wish to imply nothing for or and political authority; and though this commonly taught in dental schools in this . 


Dispos gainst the hypothecated need of a cen- is, perhaps, its one unhappy note, all country, to the effect that acute infec- 
> clos tal organization’ for military research must admit that the President’s appre- tious diseases in the mother during preg 
nts. nd development after the pattern of hension offers a’ constructive warning. nancy will cause congenital anomalies of 
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the deciduous dentition in the infant, if 
these diseases occur during the time when 
the teeth are forming. It is also under- 
stood that these same diseases in infants 
and young children, occurring during the 
period when the permanent teeth are 
forming, will similarly affect these teeth. 

A partial study of the available dental 
literature on this subject has revealed an 
interesting discussion which includes the 
presentation of a case similar to those 
found by Evans (Med. J. Aust., 1944, 2, 
225). This was reported in 1893 by J. J. R. 
Patrick as follows (Dent. Rev., 1893, 7, 
439): 

“T have entered thus far into a descrip- 
tion of the origin and development of the 
teeth, in order to illustrate the detrimen- 
tal influence of eruptive fever on the teeth 
during the periods of their formation; and 
while eruptive fevers are not the only fac- 
tors to be recognized in producing abnor- 
mal conditions in tooth development, I 
consider such fevers a prolific source of 
‘faulty nutrition in these organs, as the fol- 
lowing cases observed in my practice will 
tully exemplify. 

“Mrs. S., during the fifth month of ges- 
tation was afflicted with scarlet fever— 
recovering, in the course of time gave 
birth to a child. This child’s teeth ap- 
peared unusually early, the enamel dis- 
colored, pitted and granular and absent at 
the incisive margins, and the teeth barely 
_extended beyond the gum. He is now 
fifteen years old with all his permanent 
teeth except the third molars. These 
second teeth, with the exception of a little 
decay, are in good condition, the enamel 
smooth and white and all the teeth large 
and strong. 


“Three years later another child was 
born, and soon afterward the first child 
ontracted the measles and the second 
hild also contracted the disease. In the 
course of time the deciduous teeth of the 
second child appeared, all in excellent 
ondition, but were lost unusually early, 
ind the second set appeared in the follow- 
ing order: The sixth year molars at four 
years. The central incisor at five years. 
[he premolars »etween the sixth and 
seventh years; and the cuspids between 
the eighth and ninth years. All these teeth 
are discolored, pitted and granular, and 
the enamel is worthless as a protection to 
the dentine.” 

Later in the same year Dr. Patrick at- 
tended the World’s Columbian Dental 
Congress at Chicago, where a paper on the 
pathology of congenital defects of the 
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deciduous dentition was presented by 
Otto Zsigmondy. During the discussion 
of this paper Dr. Patrick made the follow- 
ing remark (Trans. World’s Columbian 
dent. Congr., 1894, 1, 65): 

“All eruptive diseases during gestation 
must necessarily affect the enamel of the 
deciduous teeth if these eruptive diseases 
take place during the formative process of 
the enamel. How could it be otherwise?” 


The quotations given above not only 
show that Dr. Patrick had developed a 
clear concept of the role of acute disease of 
the mother in the causation of congenital 
defects of the infant in the field of dental 
development, but also point out two fac- 
tors which are of importance in the cur- 
rent efforts to clarify the medical aspects 
of this problem. The teeth are relatively 
permanent structures, and their embryol- 
ogy has been worked out in considerable 
detail. It is therefore apparent that the 
presence or absence of defects in the decid- 
uous teeth will be of great importance in 
the evaluation of the effects of various 
disturbances of pregnancy on the fetus 
during the period of tooth formation. A 
study of the simultaneous occurrence of 
dental] defects and malformations in other 
organs will also be of considerable interest. 


Dr. Patrick’s second case points out 
that the problem of developmental anom- 
alies is not limited to the period of gesta- 
tion, but also extends for some time be- 
yond the birth of the child. This postnatal] 
aspect of the problem deserves more study 
from a medical point of view. The impor- 
tance of the presence or absence of dental 
defects, especially in conjunction with 
defects in other parts of the body, is again 
apparent. (R. J. M. Horton, Harvard 
School of Public Health, and J. M. Dun- 
NING, Harvard School of Dental Medicine.) 


Se Ie> 


To express in a mathematical for- 
mula a complicated physiological re- 
sponse such as that involved in 
body-temperature reactions of cattle to 
climate, the fundamental requirement is 
that it be based on as complete an accu- 
mulation of facts as possible. To modify 
a formula that satisfies this condition by 
introducing a factor based on an assump- 
tion unsupported by experimental evi- 
dence is to confuse rather than to advance 
the knowledge of the subject. 

In a recent paper R. F. Gaalaas (J. 


dairy Sci., 1947, 30, 79-85) has modi 
the formula | 


HT = 100 — (10(BT — 1019) 


originated by Rhoad (J. anima 44 
1942, 1, 85) to 





HT = 100 — [14(BT — 101), 
hlot 

In the Rhoad formula the factor 19; 
used merely to remove the decimal fr, 
the result within the parentheses, [p 4 
manner a whole-number coefficient jy 
scale of 100 is obtained, with 100 equaly 
perfect efficiency in maintaining a nom 
body temperature of 101.0°F., uns 
prescribed rules of a test procedure (4 ( 
Rhoad. Trop. Agric., 1944, 21, 162-14 
The factor 10 was changed by Gaal 












The I 


Fom 





(p. 80) “based on the assumption that i 
body temperature of 108°+ at 90°F. 4 sides.) 
temperature and under otherwise norm) ‘TCC 
conditions would indicate a complete \a -_= 
of control in the regulaticn of body ten. ebsie 
perature, or zero per cent efficiency j srady. 
eliminating surplus body heat. Cf iq. 
versely, a body temperature of 101°T. satel 
considered normal and a cow that woul... ; 
maintain that body temperature at WPM tori 
air temperature would be considered 1H: tj 
per cent efficient... .” thio 
The reader is led to believe that thin is y 
factor 14 was derived by dividing the? 
range between 101 and 108 into 100 equl 
parts, thereby placing a value ¢ Vol 
0.14285716... © on each tenth of aig 
gree on the clinical thermometer. + 
In correspondence, Gaalaas states tha r 
the factor 14 is a correction factor nec iC 
sary because his cows had “access 
shade instead of requiring them to ke The 
held in the sun.... The factor 14 
enough larger to correct for the observe! ta 
average difference in body temperatures’ g 
A check on the results published earl oe 
by Gaalaas (J. dairy Sci., 1945, 28, 55}- ae 





563) gives credence to this interpretatiot 
of the origin of the factor 14 and is it 
ceptable as a correction factor, as it § 
properly supported by satisfactory data 

One wonders, therefore, why an 
supported assumption is given as the ba 
for changing the factor 10 to 14 in th 
original formula! (AtBerT O. RxH0 
Inter-American Institute of Agricultwé 
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101.0)! 
” nl oromycetin, a New Antibiotic the aqueous solution. During the course of the concentration 
a Soil Actinomycete the antibiotic crystallized. After three recrystallizations from 

rom methylene dichloride, ethylene dichloride, and a mixture of 
Joun Exruicu, Quentin R. Bartz, Ropert M. diethyl ether and petroleum ether, colorless needles or elon 

Suir, and Dwicnt A. Jostyn gated plates having the following properties were obtained: 

m.p., 149.7-150.7°C. (corrected); (a)5, — 25.5° (ethyl ace 
tate)*; solubility in water at 25°C., about 2.5 mg./ml.; ver) 
PauL R. BURKHOLDER _ soluble in methanol, ethanol, butanol, propylene glycol, and 
acetone; analysis: C, 41.11; H, 3.89; N, 8.60; Cl (nonionic), 
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The Research Laboratories, Parke, Davis & Company, Detroit 







































































































lure (4.( Osborn Botanical Laboratory, Yale University 1715 
162-164 ar "a rae i alae 
: Fom a soil sample collected in a mulched field near Caracas, Chloromycetin is a neutral compound and is unique in that 
7 Graal enezuela, a Streptomyces sp. was isolated. Agar streak cul- jt contains both nitrogen and nonionic chlorine. It is further 
me tg res were found to inhibit adjacent inocula of Bacillus my- more characterized by being stable at room temperature in 
bg Bi vides, B. subtilis,* Mycobacterium tuberculosis var. hominis aqueous solutions over the pH range of 2-9 for more than 24 
°¢ nOmATCC 607! and H37Rv*), Staphylococcus aureus, Strep- hours, and in distilled water is unaffected by boiling for 5 
aplete lag noccus pyogenes,» Brucella abortus3 Escherichia coli)? jours. : 
may cs (lebsiella pneumoniae,® Salmonella schottmuelleri and Shigella The in vitro activity of the crystalline material against sev 
ed sradysenteriae (Sonne).* When the organism was grown in eral bacteria is shown in Table 2. The test against Br. abortus 
’ be quid media in shaken flasks, filtrates of these submerged was performed by dissolving varying amounts of the crystals 
101 "7 erated cultures proved to possess marked antibacterial ac- jp, agar and streaking with Br. abortus Mvyco. tuberculosis 
“4 ye vity in broth-dilution assays against several gram-negative was assayed by an end-point broth-dilution method.2 The othe: 
bale acteria, notably S. paradysenteriae (Sonne), and indications organisms were tested by a turbidimetric method? 
ered 10 { antirickettsial activity. From these filtrates a crystalline ; 
tibiotic has been isolated, for which the name Chloromyce- TABLE 2? 
that then is proposed. Wesc nth al ae ait eels 
g the 7 FIGHT OF CRYSTALLINE Cahonemeceses CavsinG INHIBITION 013 
TABLE 1 Test ORGANISM 

00 equal - oe ee - ti ath 
- 7 Vol. medium Container (capacity) ak Species pg./mi. Inhibiti , 

100 ml. Erlenmeyer flask (500 ml.) 55 Brucella aborius 2.0 10 
ites tha 18 1. | Glass fermenter (30 1.) 85 Escherichia coli 0.33 51 
r neces 100 gal. Rotary aluminum drum (200 gal.) 49 Klebsiella pneumoniae 1.33 5 
“cess to — - M ycobacterium tuberculosis (H37Rv) 12.5 10 
i to be . . . . pin schotimuellers ap i 
whi The organism has been found to produce ( hloromycetin Shiselle ievadaidieniies Saas a “a 
bservelfme 2erated submerged culture in various media. A satisfactory gig spytococcus aureus. 1.0 5 
seal brmula is: maltose, 1.0 per cent; casamino acids (Bacto), it “ 
parte .) per cent; distillers’ solubles, 0.5 per cent; and sodium 
8, 55%: hloride, 0.5 per cent. Typical yields with this medium in The crystalline material showed marked chemotherapeutic 
tation arious containers are given in Table 1. Potency is estimated activity against Rickettsia prowazeki in screening tests using 
1 is a rbidimetrically in terms of weight of crystalline material chick embryos® and against a number of rickettsiae and on 
1s it se standard curve for 50 per cent inhibition of S. para- virus when tested in embryonated eggs or in mice (/). 


» date: }senteriae (Sonne). The intravenous LDs59 for 20-gram mice is 3.0 mg./mouse 
| It was found that Chloromycetin could be concentrated and In contrast to streptomycin, Chloromycetin appears to b: 


a purified by extracting acidified culture filtrates with ethyl well absorbed when administered orally to mice and dogs.’ 
in the etate, removing the solvent by distillation im vacuo, ex- Detailed accounts of these studies are in preparation 
heal acting the antibiotic with diethyl ether, chromatographing 

dtu ¢ ether solution over aluminum oxide, removing the solvent Reference 


by evaporation, extracting the residue with water, extracting 1. Smavr1,J.E.,and Jackson, E.B. Science, 1947, 106, 418. 


ne aqueous solution with petroleum ether, and concentrating cmnernenreis ———— 
4 Determined by Robert L. Harris, Parke, Devis & Company. 


‘In Paul R. Burkholder’s laboratory, Yale University. 5 Determined by A. W. Spang, Parke, Davis & Company. 
*In Guy P. Youmans’ laboratory, Northwestern University. 8 Determined by I. W. McLean, Jr., Parke, Davis & Company. 
‘In the Research Laboratories, Parke, Davis & Company. ? Determined by O. M. Gruhzit, Parke, Davis & Company. 
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Chloromycetin, an Antibiotic With 
Chemotherapeutic Activity in 
Experimental Rickettsial 

and Viral Infections 


J. E. SMaper and E. B. Jackson 


Department of Virus and Rickettsial Diseases, 
Army Medical Department Research and Graduate School, 
Army Medical Center, Washington, D. C. 


A new antibiotic, Chloromycetin (J), has been found to have 


a remarkable chemotherapeutic effect on a number of rickett-. 


sial agents and on one of the viruses. This substance was pre- 
pared in the Research Laboratories of Parke, Davis & Com- 
pany and submitted to this Department as highly purified 
crystalline material; preliminary tests (/) had indicated that 
Chloromycetin possessed activity against Rickettsia prowazeki. 
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Fic.1. Rickettsiostatic eflect of drugin embryonated eggs infected with 
R. orientalis. 


Initial tests were performed using groups of 24 seven-day 
embryonated eggs which were infected by the yolk sac route 
with the Gilliam strain of R. orientalis and treated by the same 
route with varying amounts of drug given at different times. 
Eggs were examined daily and the time of death of embryos 
noted. Data are summarized in Fig. 1 as the percentage mor- 
tality in the various groups on different days after infection. 
The experiment summarized in A, Fig. 1, shows the effect of 
varying amounts of drug given in a single injection 4 hour 
prior to infection. It is evident that the smallest dose used, 


418 





namely, 0.125 mg./egg, resulted in a definite Prolongatip 
life of the embryos. The beneficial effect increaseq ste 
step as the dose was increased. All of the embryos in the, 
receiving 1.0 mg. were alive when the last of the Control 
died. Furthermore, 16 of the 24 embryos were still alive ing 
group on the 15th day after infection, when the exDering 
was terminated since hatching was to be expected. Eight ¢j 
did hatch from this group of 16 survivors. Section B of Fig 
summarizes an experiment in which 0.25 mg. doses of drug yg 
given to each of 24 eggs in three different groups; one zn 
was treated } hour prior to infection, another 24 hours, a 
third 48 hours, after infection. It is apparent that al] erobny 
were equally benefited by the treatment; the average / 
longation of life in each of the groups was in the neighborly 
of 24 days. 

The chemotherapeutic effect observed in treated mice; 
fected with scrub typhus was as satisfactory as that obtiip 
in experiments with embryonated eggs. Table 1 summary 
the results of studies on mice infected by the intraperitong 







































of @ 
route with 25-100 m.l.d. of the Karp strain of R. orien p 
6-B 
TABLE 1 h 
etnos 
CHEMOTHERAPEUTIC Errect OBTAINED IN Mice INrectep Win 
was 
R. orientalis ; 
ie SE RE ici dled “ bitten ant 
Dilution of infectious witl 
| Treatment | inoculum ~ 
|, SS a canis psc ott: | dndsmoemenpeipiinaantnmengs 3 7] 
ment | | ! Day be | | 
, i y gun | 
Mg. /day/ Route | in relation 10-$ 10-* i" celVv 
, to infection! 
| | } | i } 
Es poe | I _ int 
_ , ' to } 
| Controls | » | | ss | ae | 9 
2.5 | ‘. s 1 post o/s | alin 
c ae / 
1.5 | 85 1 0/8 | late 
6.78 | St , = 2/8 | fs 
ss 4:ap i s/s | Hf | 
E 4 6.25 - ee 5/8 
a eS oe. ‘Rate eS LE 
a —- ono ie bode -——|- 5 
5.0 1 pre 0/8 | 
| eG wu | 
5.0 | =e 2 post 1/8 | 
os 1 pre 0/7 
3.0 | @e pre | | 
Pe Ree 1/8 nN 
| | 4 ‘ ode | a = —_ 
Controls 7/8 | 7/8 
ro ia 1 post 0/8 
2.35 ¢ i: 0/8 
te 3s ae 1/8 | 
Te eae Se j|10 3/8 | 
- “ 7 ae ; 
0. 75 & a 1 2/8 
0.75 Be} Ewe 2/8 
0.75 5 Sars 6/8 | 
0.75 i 7/8 | 
rd 
Animals were treated either by a single daily intraperitont tol 
injection or by oral administration of the designated amoulyggy >p 


of drug; in the latter instance it was dissolved in the drink ™2 
water. Animals were given their first injection 18 hours ale 
infection or at a later date designated in the table. Mice why 4 
were fed the drug generally were started on it the day belt 
inoculation ef infectious material. In all instances mice We 
treated from the designated time through the 20th day al@jyy ‘° 


infection. The data indicate that a single daily intraperitond loc 
dose of 1.5 mg. of the drug protected all of the mice. Half Sage 4 
amount protected the majority, while doses as small as ul me 
mg./mouse had some chemotherapeutic effect. All of the m* * 

in 


which received 3.0 mg. of the drug by mouth per day 
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ived, as did practically all of those receiving half this amount. 
; to be noted that oral administration of 5.0 mg./day begun 
's after infection protected 7 of the 8 mice from death. 


Olongatin 


ea, ' 
Sed stepj qti 


SIN the on 1 day 

€ Contro| ty 4 ro that an excellent chemotherapeutic effect can be ob- 
ll alive ing tained even when administration of the drug is delayed for 10 
e OXDering jays after infection is indicated by the results of the second 
- Eight chy experiment (Table 1). Seven of the 8 untreated control mice 
n B of Fig which received the 10~° dilution of infectious material died 
5 Of drug yall tween the 14th"and 18th day. In contrast, only 3 of 8 mice 
'S} ONE gq uccumbed in the group which received 2.5 mg. of the drug 
hours, ang beginning on the 10th day after inoculation; these died be- 
Call eruby MMM ween the 15th and 20th days. The majority of the mice 
average | which received 0.75 mg. daily were protected when the drug 


Leighborhy treatment was begun as late as 5 days after infection but 
not when it was begun 8 days afterward. 

Results essentially identical with those just described have 
been obtained in embryonated eggs and mice infected with the 
agent of rickettsialpox (R. akaré). Furthermore, the results 
of experiments in which embryonated eggs were infected with 
BR. prowazeki, R. moosert, Dermacentroxenus rickettsi, or the 
6-BC or P-4 strains of psittacosis duplicated almost exactly 
Fthose summarized in Fig. 1. A good chemotherapeutic effect 
was demonstrable in mice infected with the 6-BC strain. The 
antibiotic has been ineffective in the treatment of mice infected 


ted mice ; 
hat ob ine 
SuMmarig 
TAPeri tongs 
R. orien, ts 


TED Wing 


infectiow [MMe with Japanese encephalitis virus and in eggs infected with vari- 

tum BBB ia virus and influenza A virus. 
: a Inasmuch as control mice and embryonated eggs which re- 
‘| ceived amounts of the drug comparable to the maxima used 
_B® in the above tests remained unaffected, Chloromycetin appears 
} to be of low toxicity. Its low toxicity, its absorption from the 
alimentary tract, and its beneficial effect when given relatively 
late in disease suggest that it may be valuable in the treatment 

f patients. 
Reference 
|. Enrwica, J., Bartz,Q. R., Sarre, R.M., Jostyn, D.A.,and BurxuoL- 
DER, P.R. Scsence, 1947, 106, 417. 

Initiation of the Cone Gall of Witch Hazel 
Ivey F. Lewis 
University of Virginia 
LucILE WALTON 
George Washington High School, 
Danville, Virginia 
[he control of growth and differentiation leading to the 
rderly development of the plant and animal body continues 
veritoneli™ (0 be the central problem of biology. From Darwin and Herbert 
| amouif™ Spencer to the present time, theories of heredity have de- 
drinking Manded some sort of controlling substance, whether envisaged 
urs alt 2s a physiological unit, a gemmule, a gene, or even as a hier- 
ce Whi M archy of biophores, determinants, and ids. In theories of the 
iy belo last SO years the location of these units has been placed in the 
‘ice wet Chromatin of the nucleus, and only recently have these specific, 
lay altt@ controlling, and self-propagating entities been ascribed to a 
eritonelliim™ location in the cytoplasm, the “plasmagenes” of Wright (J). 
Half tis A substance initiating, stimulating, and directing develop- 
1 as 0) ment and differentiation has been found in the cells of the 
‘he mit Cone gall of witch hazel (Hamamelis virginica L.). It is injected 
lay Sum ‘nto the young leaf by “‘stings” of an aphid (Hormaphis 
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hamamelidis Fitch) which feeds on the neoplasm induced by 
its presence. 

The process of stinging is quite different from that of feed- 
ing. When stinging, the stem mother inserts her stylets into 
and between the cells of the young leaf and injects minute 
drops of a substance secreted by glands opening into the stylar 
canal. The sting substance cannot be confused with the sali- 
vary secretion because it shows characteristic staining re- 
actions and properties of refraction. 

Cells receiving the injected sting material dedifferentiate, 
undergo rapid mitotic divisions, and redifferentiate, not into 
cells of the normal witch-hazel leaf tissues, but into cells of 
other and different tissues which organize the gall. The cells 
show the effects of the stings immediately, and when about 150 
stings have been made over a small circular area of the leaf, 
the cells of this area first become etiolated and then, by growth 
in size and number and by tissue differentiation produce the 
highly specialized cone gall. This is not a haphazard excres- 
cence on the leaf, but in symmetry and harmonious unity of 
cells and tissues shows the same phenomena of functional 
adaptation that are familiar in the individual. It differs from 
an individual in its inability to reproduce. 

The injected material, when stained with acid fuchsin and 
jod green consists of a blue ground substance in which minute 
crystalloids are embedded. The material of the crystalloids 
seems to pass readily from cell to cell, especially from phloem 
parenchyma to adjoining cells. The crystalloid is a tiny, re- 
fractory, deeply staining body characterized by its faceted 
appearance and showing a reddish or purplish cast in such 
stains as gentian violet, hematoxylin, safranine, congo red, 
acid fuchsin, basic fuchsin, Feulgen, and pyronine. 

The behavior of the injected material is somewhat different 
when injected directly into the cytoplasm and when injected 
into intercellular spaces. When injected directly, it is seen 
first in the cytoplasm as a single globule containing, usually, 
one refractory crystalloid. The globule enters the nucleus and 
then the nucleolus, where the crystalloid breaks up into smaller 
bodies. 

When the injection is intercellular, the globule is usually 
much larger and at first does not show crystalloids, though a 
small body showing the same staining reactions may be 
present. Crystalloids form within the globule which enters 
the leaf cells, occasionally the inner epidermal and spongy 
parenchyma cells, but much more often the phloem paren- 
chyma. From the phloem parenchyma the sting material passes 
into palisade or even into cells of the upper epidermis. During 
its existence in the cytoplasm of the phloem parenchyma it 
may break up into smaller globules, each with its crystalloid 
or may lose its crystalloids singly into the cytoplasm. Whether 
injection is intra- or intercellular, the end result is the entry of 
the crystalloids into the nucleolus. There they may fuse to form 
a larger, single crystalloid which breaks up into smaller ones 
when the nucleus enters prophase. 

As mitosis approaches, the bodies become more numerous, 
and are distributed to the daughter nuclei, where they are 
found in the nucleolus as they were in the mother nucleus. 
They appear not to be capable of self-propagation. For gail 
formation to continue normally, additional sting material 
must be injected repeatedly into the leaf. During the entire 
growth of the gall the stem mother continues to sting in 
intervals of feeding. Only the stem mother can initiate gall 
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formation; no other generation in the life history of the 
aphid possesses this power. If the stem mother dies or is re- 
moved from a developing gall, growth of the gall soon ceases. 
Tissues differentiated in the gall do not revert to normal leaf 
tissues. 

The gall may be looked upon as a neoplasm. Further studies 
are planned on the chemistry of the substance causing it to 
form. A detailed report of observations here summarized is in 
preparation. 
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A Relationship Between Cystine and 
Pyridoxal or Pyridoxamine in the 
Nutrition of Certain Bacteria 


Marvin L. Speck and Dororny \. Pitr 


National Dairy Research Laboratories, Inc., 
Baltimore, Maryland 


Cystine has been found to be essential for the growth of 
Lactobacillus arabinosus (5) and L. casei (3), although in a more 
complete synthetic medium it was reported to be unessential 
for L. arabinosus (2). 

In experiments designed to assay cystine by L. arabinosus 
17-5, using the medium of Stokes, et al. (10), near maximum 
growth occurred at 37° C. with no cystine added to the me- 
dium. It was subsequently found that the pyridoxamine in the 
medium eliminated the requirement of this organism for cys- 


TABLE 1 
INTERCHANGEABILITY OF CYSTINE WITH PyRIDOXAL OR PYRIDOXAMINE IN 
THE NUTRITION OF CERTAIN BACTERIA 


(ml. 0.1 N NaOH/10 ml. culture)* 


| 








0.4 | 





2 | 28/2 Biss |ss les 
.700 nem g loos we ios 
: g.| C8 |Osglee |2e |gb 
Organism we | ae le<-S8/3 8% ; 
me SP ESZIRESIAE lRE+ 
“2S | Se [aa PSe/ PS "Se 
o” e& |gthlgtdiord/ a5 
z Is = 4 (f Z 
L. arabinosus 17-5 (A.T.C.C. | 
# 8014) Lieseeesecesecesee} 1.30 | 6.20 | 9.50 | 7.60 | 7.95 | 2.00 
L. casei (A.T.C.C. #7469).......| 1.50 | 6.50 | 9.55 | 7.55 | 7.95 | 2.55 
Str. fecalis (A.T.C.C. #9790)....| 1.50 | 6.60 | 6.70 | 5.75 | 5.90 | 1.7 
Leuc. mesenteroides P-60 (A.T. | 
C.C. #8042)........-.2222-..+-] 1.25 | 3.45 | 8.80 | 1.80 | 1.80 | 1.90 
L. delbrackii LDs (A-T.C.C. | | 
SNe). 2 eee | 1.15 | 2.13 |10.05 | 1.78 | 1.00 | 0.70 
' ! 





* Medium of Stokes, ef al. (10), except for changes in cystine and vitamin 
Be group noted. 
t Seitz-filtered; added aseptically to sterile medium. 


tine (Table 1). Pyridoxal had the same effect, while pyridoxine 
had little or no effect on growth. Similar results were obtained 
with Streptocccus fecalis and L. casei, although cysteine was 
found by Dunn, ef al. (2) to be essential for L. casei in a medium 
containing pyridoxal and pyridoxamine. The cystine require- 
ment of L. delbriickii LDS and Leuconostoc mesenteroides P-60, 
however, was not affected by the presence of pyridoxamine or 


420 





















pyridoxal, which agrees with results of Dunn, et al. (2), Sind, 
effects of these compounds on certain other amino acid Tequinl 
ments of various lactic acid bacteria have been reported by 
Stokes and Gunness (9) and Lyman, ef al. (4). 

When incubated at 30° C. instead of 37° C. with 04,,, 
of pyridoxamine but no cystine, L. arabinosus and L. case) », 
slightly, while Str. fecalis grew almost equally as well ,., 
37° C. These data indicate that the mechanism Whereby py 
doxamine replaces the cystine requirement of these org; qh: 
is not necessarily associated with the optimum growth temp, 
tures of the organisms. 

Since cystine is essential for L. arabinosus, L. casei and §flmyas 0 
fecalis, their growth in a medium deficient in cystine, but om 
taining pyridoxamine or pyridoxal, indicated that cystine y:lllmmests 
synthesized from ingredients of the medium. To test this ; 
arabinosus and Str. fecalis were grown 3 days at 37° C. and) 
casei 6 days at 37° C. in the medium of Stokes, et al. (10) «y 
taining 0.4 y of pyridoxal/ml. (Seitz filtered; added asept, elay 
cally), but from which cystine was omitted. The washed qilii™rote 
were acid hydrolyzed and the hydrolysates assayed by Ley ems 
mesenteroides P-60. L. arabinosus contained 0.38 per ce 
L. casei 0.65 per cent, and Str. fecalis 0.26 per cent cystine y 
the basis of dried cells. The cystine thus formed may origin 
from methionine, as shown by Tarver and Schmidt (//) to » 
cur in rats fed methionine containing isotopic sulfur, and, 
from serine, as reported by Stetten (8) to occur in rats f¢ 
serine containing isotopic nitrogen. Whatever the origin of tgitimu 
cystine, pyridoxal and pyridoxamine have an essential role :iithe | 
its synthesis in such a medium. Bd 

Some of the irregularities reported in the microbiologia iji™perin 
assay of cystine by L. arabinosus and L. casei (1, 6) can pro) rug: 
ably be explained by the presence of pyridoxal or pyridoxamix ver 
in the medium or in samples assayed. Also, a medium deficiet! TI 
in cystine but containing 0.4 y of pyridoxine/ml., sterilized \y fanab 
autoclaving at 15 pounds pressure for 13 minutes, permite Mmstruc 
considerable growth of these cultures. This was probably an yl0™ 
sult of pyridoxamine being formed by the interaction of py miss 
doxine and amino acids in the medium during sterilization 7 310~ 
and indicates another reason for irregularities in the assay (je!0 
cystine by L. casei and L. arabinosus. Furthermore, since tex Hipetiec 
peratures from 30° to 37° C. are used for the growth of thes T 
bacteria, the degree to which pyridoxal and pyridoxamin,ijmothe 
contained in the medium replace the requirement for th (é 
added cystine varies with the particular temperature of it Mpash 
cubation. syni 
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AS Well as 

hereby oy During the past year we have studied the effects of various 
se orgs = gs on synaptic transmission in the crayfish; the results will 
vth temp . described elsewhere. In the course of this investigation 






any drugs were found to have no effect. In such cases a check 
as made on the preparation by applying a dose of nicotine 


aS¢i and {y 
40-* grams/c¢.) 10 minutes after the original drug. Control 


ne, but LOR 









CYStine yallimests had shown that nicotine in this concentration blocks 
test this Mransmission in 1-2 minutes. As expected, the presence of 
°C. and /flmnost drugs did not influence this action. With some, however, 






W. (10) oxy ‘ther the nicotine was without effect or the block was greatly 
ded aseyifiilMelayed. Evidently under certain conditions the preparation is 
vashed cillmlmmrotected against the action of nicotine. Since this situation 





ems to be of considerable interest, the following preliminary 





od by Ley 









3 per cen:filmmeport is presented at this time. 

. Cystine The synapse used in these investigations is between a giant 
'Y Originayfilmmber in the central nervous system and a motor fiber in an 
(11) to % hdominal root of Cambarus clarkii (3). The preparation was 
‘ur, andqfim™mept in a bath containing 100 cc. of crayfish perfusion fluid, 









in rats fe e drugs being added to this bath. The giant fiber was 
rigin of tlmmstimulated between the 5th and 6th abdominal ganglia, while 
tial role: fliMhe postganglionic response was led off the 3rd root of the 





bd ganglion. Stimuli were delivered throughout the ex- 
periment at 30/minute, at which rate, in the absence of 
Hrugs, the postganglionic response remains unchanged for 







obiologica 
Can prol 





idoxamin fimmseveral hours. 
Nn deficient The protecting effect was first noted with two drugs, 
erilized \ ™manabasine and nornicotine,' which are closely related in 
permite fmmstructure to nicotine. In a typical experiment, anabasine 
ably a fiml0~ was administered. After a transient facilitation, trans- 
n of pyr-fmmmission returned to normal. At the end of 10 minutes, nicotine 
zation 7 fim10~ was given. This had no effect. Ten minutes later, nicotine 
e assay (gw 10~‘ was administered, but even this high concentration had no 
since tem fimmeflect for at least 10 minutes. 
h of thew The results of similar experiments, made with a number of 
doxamix mother drugs, permit the following classification to be made: 
t for th (a) Drugs which in low concentration protect the cray- 
ire of i Metsh synapse from the action of nicotine, but which block the 
synapse in higher concentration: anabasine, nornicotine. 
(b) Drugs which in subthreshold doses show no protection 
against nicotine and which block transmission in higher 
concentrations: alcohol, DFP, eserine. 
(c) Drugs which neither protect against nicotine nor block 
1 Jbl synaptic transmission: acetylcholine, adrenalin, atropine, 
‘oramine, picrotoxin, prostigmine, strychnine. 
‘iol. Mec An unexpected result was obtained in experiments in which 
af the nicotine was left in the bath after transmission was 
dlocked. Complete recovery of the root potentials occurred 
vithin 40 minutes. Renewed application of nicotine in the 
em., 1% 


same or even higher concentration was now without effect. The 
same result was obtained when the preparation was washed 
with fresh perfusion fluid after block by nicotine. 


We wish to thank R. C. Roark, Bureau of Entomology and Plant Quar- 
tntine, U.S. Department of Agriculture, Beltsville, Maryland, for supply- 
'ng these drugs. 


M.C. : 
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A similar effect has been observed with eserine. After block 
by this drug, transmission rapidly returns to normal on wash- 
ing with fresh fluid. Another dose of eserine, of even higher 
concentration, is now without effect. The preparation is also 
protected against the action of nicotine. 

Protection against nicotine has been reported by other 
workers. Novocaine antagonizes the effects of an intravenous 
injection of nicotine on the heart, blood pressure, and intestine 
of the dog (1). Sulfathiazole inhibits the action of nicotine in 
the isolated intestine (2). The present study, however, has the 
advantage of confining drug action to synaptic transmission. 

Biological competition between structurally related com- 
pounds is well known (4). In this type of action it is generally 
considered that the compounds involved compete for attach- 
ment to a specific receptor. Such a mechanism is not completely 
adequate to explain the phenomena described in the present 
paper, however. Nicotine evidently has a twofold action on 
synaptic transmission. When first applied, it blocks transmis- 
sion. As recovery occurs, this blocking action is lost, but a 
protecting action remains, since further doses of nicovine are 
without effect. This shift from a blocking to a protecting action 
suggests that a change takes place in the nicotine molecule by 
which it becomes ineffective as a blocking agent but remains 
attached and thereby prevents the action of fresh nicotine. The 
attachment must involve a firm bond, since washing with per- 
fusion fluid does not interfere with this protection. 

Anabasine and nornicotine, which have much less blocking 
action, seem to attach as readily as nicotine and therefore pro- 
tect against it. During recovery from nicotine block, nicotine 
may be transformed into a compound like these or into a re- 
lated compound with a pure protective action. 


References 


1. Hazarp, R. C.R. Soc. Biol., Paris, 1942, 136, 459. 

2. Picx, E.P., Brooxs,G.W.,and Unna,K. J. Pharm. exp. Therap., 1944, 
81, 133. 

3. Wrersma,C.A.G. 

4. Woottey,D.W. 


J. Neurophysiol. , 1947, 10, 23. 
Physiol. Rev., 1947, 27, 308. 


Role of Inhibitors in Soybean 


- . i 
H. S. R. DEsIKACHAR and S. S. De 


Department of Biochemisiry, 
Indian Institute of Science, Bangalore 


It is now recognized that cooking or autoclaving increases 
the nutritive value of the protein of soybean. The general 
opinion is that cooking increases the availability of cystine 
and methionine. Almquist, ef al. (J) and Hayward and Hainer 
(8) demonstrated that the limiting amino acid in soybean is 
methionine, and heating under pressure increases the availa- 
bility of this amino acid. Evans and McGinnis (4) found that 
the retention of organic sulfur is increased from 34 to 52 per 
cent and that of methionine from 58 to 74 per cent in auto- 
claved soybean. But Melnick, et a/. (9) found no increase in the 
retention of methionine in autoclaved soybean, and from their 
experiments they concluded that the higher biological value of 
autoclaved soybean was due to an increased rate of release of 
methionine rather than a higher degree of its availability. 
Ham and Sandstedt (6) found that a dilute acid extract of raw 


1 Our thanks are due to V. Subrahmanyan for his keen interest in the 
work. 


421 








soybean contained a substance 'which greatly reduced the 
activity of trypsin im vitro. Ham, ef al. (7) found that a solution 
of the partially purified inhibitor produced lowering of growth 
in chicks fed on a well-balanced diet. In a previous communica- 
tion from this laboratory (3) it was stated that glycinin is more 
nutritive than autoclaved soybean. It was believed that the 
enhanced nutritive value of glycinin was due to elimination of 
the proteolytic inhibitor, as also any toxic factor which may be 
present in raw soybean. 

The present investigation was undertaken to see whether 
the presence of the inhibitor would affect the nutritive value of 
soybean protein digested with enzyme so that the amino acids 
are in free form. According to the hypothesis of Melnick, e¢ al., 
the biological value of the digest is expected to be higher than 
the raw bean, because all the amino acids, including methionine 
will be simultaneously available for utilization. | 

The digest was prepared by subjecting soybean meal to 
digestion by papain. Acid hydrolysis was not resorted to be- 
cause it would destroy tryptophane and other possible essential 
peptide factors like strepogenin, as suggested by Woolley (5). 
Papain was chosen for the proteolytic digestion, since the raw 
soybean meal contained the tryptic inhibitor. The soybean 
meal was finely ground and suspended in about four times its 
weight of water and digested with an active preparation of 
papain. The digestion was carried out at 50°C. for 48 hours. A 
control was run, using a boiled solution of the enzyme which 
was maintained at the same temperature. Both samples were 
then dried in a current of warm air. It was found that the 
inhibiter was destroyed to a small extent in the course of 
drying. A requisite amount of the inhibitor solution extracted 
from raw bean was added to both the extracts in order torestore 
the original activity. 

The biological value and the digestibility coefficient of the 
protein in the digested and control samples were determined by 
the usual nitrogen balance method. The proteins were fed at 
a level of 10 per cent (nitrogen X 5.7). The results are as 
follows: 


Average Average 
digestibility biological 
coefficient value 
Digested sample............. -3. SKE 45.9 
ee ee ee aa ee 89.2 44.7 


The nitrogen in the digested sample was analyzed, and it was 
found that 91.6 per cent of the total nitrogen of the meal was 
in the nonprotein form, as estimated by its solubility in 7 per 
cent trichloroacetic acid, and 90 per cent of the total 
methionine of the protein was in the free form in the digest. 

From the above results it is evident that the role of the pro- 
teolytic inhibitor in deciding the nutritive value of raw soy- 
bean is not in diminishing the degree of availability or rate of 
release of methionine. It is highly probable that its action is of 
the nature of an antigrowth factor affecting the usefulness of 
proteins in general. This statement is supported by the findings 
of Ham, ef al. that a purified solution of proteolytic inhibitor 
caused growth retardation in chicks fed on a well-balanced 
diet. 

It is thought that, apart from the tryptic inhibitor, there 
may be other toxic factors associated with the raw bean which 
are destroyed on heating. Evidence for the existence of a 
separate factor apart from the proteolytic inhibitor was ad- 
duced from the following experiment. Everson, et al. found that 
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marked extent if the bean is germinated. This observatic 
also confirmed here, and-on examining the Concentration ¢ 
the proteolytic inhibitor in germinated soybean (48 hours) j 
was found that it was not altered from that in the origina! 
bean. The concept of the proteolytic inhibitor cannot explain 
this increase in nutritive value after germination. That there 
was no change in the amino-acid composition of the Protein 
after germination was proved by Block, et al. (2), who could 
detect no change in the contents of tyrosine, tryptophane 
phenylalanine, cystine, and methionine in the protein , 
soybean after germination. 

From the above findings it can be postulated that apart from 
the proteolytic inhibitor there is a separate factor which affec 
the nutritive value of the soybean protein. Further work on the 


the growth-promoting value of soybean -protein increases to 


1 Was 


isolation of this factor and the respective roles of these iy. & 


hibitors in the nutritive value of soybean is in progress, 
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Effect of Benzene Hexachloride on the 
Flavor of Poultry Meat 


EpariaM Hrxson and Martin H. Mou 
Entomology Department, University of Nebraska 


Tests.conducted during the summer of 1947 show that th 
meat of chickens fed, sprayed, or retained in a house pre- 
viously sprayed with benzene hexachloride has a distastefu! 
flavor. This flavor, which makes the meat nearly inedible, 
persists for a period of 6-10 weeks. 

The absorption of a benzene hexachloride flavor and odor 
was first discovered accidentally. In the fall of 1946 and spring 
of 1947 a number of chemicals were tested for the control 0! 
chicken mites. A paper on the results of these tests is in pres 
for the Journal of Economic Entomology. During the course 0! 
this study several chemicals, including benzene hexachiorid 
showed promise, and a test to determine their toxicity 
poultry was undertaken. A 5 per cent concentration of wettabl 
benzene hexachloride containing 5 per cent of the 7 isomer was 
applied to several chickens, the house, and the litter in De 
cember 1946. This test was concluded, and the house was n0 
cleaned up or used until May 1947. At this time market birt 
were placed in the house and fed grain in the litter as well « 
mash in a feeder for a period of 1 week. When cooked, th 
meat of these birds was not edible because of a distastell 
flavor apparently caused by the absorption of benzene hex 
chloride. 

Since many manufacturers and promoters of insecticid 
had used and are now recommending benzene hexachloride 


1 With the cooperation of the Departments of Poultry Husbandry an¢ 
Home Economics. 
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in poultry houses, it was decided that a determination of the 


on Was manner of absorption and persistence of the benzene hexa- 
tion of chloride flavor should be made. To this end the following test 
man) it was set up- Four chicken houses were selected. In one house, 5 
ging birds were fed for 1 week with a mixture of 1 part of benzene 
plain hexachloride containing 6 per cent of the y isomer in 200 
t there parts of @ mash-grain feed, and then transferred to the standard 
otc HMMM tion received by the other lots. In the second house, 5 birds 
Pie: were sprayed until wet with a benzene hexachloride suspension 


Ph ms, containing 0.25 per cent of the y isomer. In the third, the walls 
ein of were sprayed until wet with a benzene hexachloride suspension 

; containing 0.25 per cent of the y isomer and allowed to dry 
ine before the birds were placed inside. In the fourth house, which 
affects was isolated from the treated lots, 5 untreated birds were 
the Mm retained as controls. Sprays were applied with a 3-gallon 
zit compressed-air sprayer. The birds used were 2-pound White 
Leghorn cockerels. 

One of the birds in the lot receiving the treated feed died 
at the end of the first week. The bird apparently died of star- 
vation, since the entire lot ate less than a pound of the treated 
69 feed in the 7-day period. One of the birds in the sprayed lot 

also died. These deaths reduced the samples from the 5 origi- 

nally planned to 4. The remaining birds remained healthy 
05 until sampled and killed. The test was begun on June 13, 
Chem, 1947, and the final sample was taken on August 22, 1947. 


TABLE 1 


CoMPARATIVE ABSORPTION AND RETENTION OF BENZENE HEXACHLORIDE 
Opor AN} Taste By CHICKENS 





Comparative rating of odor and taste 
Treatments TOU SE 2 Oh 





| 4 weeks | 6 weeks | 10 weeks 

Feed treated Odor | Slight Moderate | Strong | Strong 
raska | Taste Slight | Moderate | Strong Strong 
Birds sprayed | Odor | Moderate | Strong = Strong Moderate 

a | Taste | Strong Strong Strong | Slight 

tetu: st | 
lible. House sprayed | Odor Strong | Slight | Slight 
| Taste | Moderate | Slight | Slight 


2 weeks 








| 





| Slight 
| Moderate 





| 
| 
Not checked; None | Slight | None 
Not checked, None | None | None 


0} ty - prennquentnnneniiinmbanetinaaaninapedninemieaptiannoaitines ss sashiannaieanerapsiametintinantimstitans 


Control Odor 
wring | Taste 





The first 3 samples were taken at intervals of 2 weeks and 
the last after a 4-week interval. At sampling time 1 bird from 
each of the lots was killed and cooled. The following day the 
birds were roasted in separate ovens at uniform temperatures, 
no salt or other condiment being used. Five tasters or samplers 
De. then checked each bird, which was identified only by a code 
je letter. Checks were made by smelling each of the partially 
ds carved carcasses and then tasting small pieces of white and 
¥ dark meat cut from each bird. Each sampler recorded his own 
the reaction to the quality of the particular meat. 

” The terms used to describe odor were very strong, strong, 
& sharp, bad, slight, questionable and good; those used to de- 

scribe taste were very strong, strong, acidic, musty, medicinal, 
des biting, objectional, and good. The terms were modified into 
sd those used in Table 1, which gives the results of the test. 
Statements concerning the presence and comparative degree 
of an off-flavor or odor are included in the table only when the 
reactions of 3 or more of the samplers were the same. 
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In Vitro Resistance of the Genus 
Bacteroides to Streptomycin 


GEORGE E. Forey! 


Department of Pathology and Bacteriology, 
Massachusetts General Hospital, Boston 


There is little reference to the genus Bacteroides in the 
growing literature on the in vitro sensitivity of various gram- 
negative bacteria to streptomycin. Since these microorganisms, 
normally saprophytic inhabitants of the nasopharynx (J6), 
gastrointestinal tract (11), and the female genitalia (13), fre- 
quently invade the deeper tissues of the body to produce serious 
and often fatal disease in man (19, 20), it seemed worth while 
to determine their sensitivity to streptomycin. 

The obligate anaerobic, nonsporulating gram-negative ba- 
cilli comprising the genus Bacteroides are a heterologous group 
closely related to the genera Dialister and Fusobacterium. 
Bergey (/) lists 22 species of this genus, but since these have 
not yet been studied systematically, it is impossible to deter- 
mine how many of them actually represent distinct species. 
Weiss and Rettger (2/), for example, were able to classify 73 
different strains into 4 serologic groups. Henthorne, Thompson, 
and Beaver (/4) have reported that pleomorphic strains are 
serologically distinct from the nonpleomorphic strains. There- 
fore, following the convention adopted by Smith and Ropes 
(20), the strains reported in this study were classified as B. 
funduliformis if pleomorphic and B. fragilis if nonpleomorphic. 
Pleomorphism was determined by the formation of large bodies 
and filaments in artificial media and by a form of reproduction 
different than simple binary fission, associated with the pro- 
duction of anaerobic pleuropneumonia-like colonies (L-varia- 
tion), as described by Dienes (6) and Dienes and Smith (7-9). 

Four strains of B. funduliformis and 8 of B. fragilis have 
been encountered in this laboratory during the past year. 
These were isolated in primary culture on anaerobic horse 
blood or ascitic fluid agar plates, or in sodium thioglycollate 
broth. Subcultures were carried in chopped meat or sodium 
thioglycollate enriched with 30 per cent ascitic fluid and sealed 
with vaseline. All strains produced varying amounts of gas in 
these media and were characterized by a sharp, acrid odor. 
Strains were examined for pleomorphism and the production of 
anaerobic pleuropneumonia-like colonies by the cultivation 
and in situ agar block staining methods previously described 
by Dienes (5). 

Streptomycin sensitivity was determined in unsealed 0.1 
per cent sodium thioglycollate broth containing 0.1 per cent 
agar-agar, according to a titration based on the methods de- 
scribed by Price, Nielsen, and Welch (17). Streptomycin sulfate 
was diluted so that 4 times the desired doses were contained in 
0.5-ml. volumes of broth. To these 0.5-ml. volumes was added 
1.5 ml. of a 1:100 dilution of an 18- to 24-hour culture of the 
strain to be tested, giving a titration with final concentrations 
of streptomycin ranging from 40 mg. to 2.0 ug./ml. in a total 
volume of 2.0 ml. At the same time, each strain was tested for 
its ability to grow in the presence of 100 Oxford units of peni- 
cillin/ml. in the same medium. All titrations were examined 
after 48 hours incubation at 37°C. The first tube in which 
growth was inhibited was taken as the minimal inhibiting 
dose. 


1 Present address: Department of Pathology, The Children’s Hospital] 
and Infants’ Hospital, Boston, Massachusetts. 
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All strains grew in the presence of 100 Oxford units of peni- 
cillin/ml. As may beseen in Table 1, B. funduliformis seemed to 
be somewhat more sensitive to streptomycin than did B. fragi- 
lis, although in either case the minimal doses of streptomycin 
required for inhibition were well beyond those usually obtain- 
able in vivo. 






































TABLE I 
In vitro REsIstANcE OF Bacteroides TO STREPTOMYCIN 
Streptomycin resis- 
tance 
| Minimal in- 
Species Source of culture To. ce Pa 
S hibited) suppressive 
- 7 effect of thio- 
3 ug./ml.} glycollate 
5 and anaero- 
n biosis 
B. funduliformis 1 | Subphrenic abscess 1,500 750 
2 | Liver a 1,500 750 
3 | Brain ey 3,000 1,500 
4 | Brain ** , chro- | 1,500 750 
nic otitis media 
B. fragilis 5 | Multiple buttocks, ischio-| 3,500 1,750 
rectal abscess 
6 | Breast abscess 2,500 1,250 
7 | Brain “* , chronic | 3,000 1,500 
otitis media 
8 | Brain abscess, chronic | 2,500 1,250 
otitis media 
9 | Infected rectal tumor 3,000 1,500 
10 | Stool 3,500 | 1,750 
1} « 2,500 | 1,250 
12 " | 4,000 2,000 











It has been reported that the presence of reducing sub- 
stances in the medium interferes with the inhibiting action of 
streptomycin (2, 4, 10, 12). Opinion differs, however, on the 
inhibiting effect of sodium thioglycollate. Geiger, Green, and 
Waksman (/2) found that thioglycollate agar did not inhibit 
streptomycin, while Donovick and Rake (1/0) reported that 
thioglycollate broth increased the minimal concentration of 
streptomycin necessary for the inhibition of Klebsiella pneumo- 
niae. If streptomycin reacts with the sulfhydryl compounds 
containing basic amino groups in the vicinity of the —SH, as 
has been suggested by Cavallito (3), its inactivation could be 
brought about by the active —SH groups contained in sodium 
thioglycollate. However, the observations of Geiger, Green, 
and Waksman (/2) with facultative anaerobes suggest that 
simple anaerobiosis, with the consequent accumulation of acid 
resulting from bacterial metabolism, may suppress the inhibit- 
ing action of streptomycin by as much as 50 per cent. However, 
as suggested by these same authors, as well as by Bondi and 
Dietz (2), the resistance exhibited to streptomycin by anae- 
robic microorganisms may be the result of differences in the 
metabolism of the anaerobes—streptomycin may more effec- 
tively block an enzyme system essential to the growth of 
aerobic bacteria. 

In order to determine the effect of the presence of sodium 
thioglycollate on the im vitro streptomycin resistance of Bac- 
leroides, representative strains of B. funduliformis and B. 
fragilis were tested for sensitivity to streptomycin in tryptic 
digest broth containing 0.1 per cent dextrose. The medium was 
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boiled in order to remove dissolved oxygen and streptom,, 
sulfate titrated as previously described. Each tube of the tis 
tion was then sealed with a thick layer of vaseline anq al 
bated at 37°C. for 48 hours. There was no significant diffe, 
between the results obtained by this method and thoy 
tained in sodium thioglycollate with the same Straing , 
Bacteroides. It might be mentioned also that in connectioy wi 
another study (1/5), successive urine cultures collecteq fro 
patients receiving streptomycin therapy were cultivate: 
sodium thioglycollate broth as well as on the usual aey, i 
media. In no instance was growth obtained in sodium thioglyo 
late, which theoretically should have inactivated the sre 
omycin present in the specimen, when growth was not objtaing 
on aerobic media as well. 

With the strains reported here, even if the observed minip 
inhibiting dose is reduced by 50-per cent to allow for 4 
possible suppressive effects of sodium thioglycollate and ay, 
robiosis, the concentrations of streptomycin necessary to js 
hibit the growth of Bacteroides still place them in the categoy 
of highly streptomycin-resistant microorganisms. The 3 strais 
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of B. fragilis isolated from stools (Table 1) were recovered inne id dis 
patients receiving oral streptomycin. These apparently sy. fiw 
: ore pl 


vived exposure to the very high concentrations of streptomycy 
obtained in the feces following oral therapy (/8). 
In view of the resistance of these microorganisms to strepty 
mycin, together with the possible beneficial effect of sulfadi. 
zine in one of the cases reported by Smith and Ropes (2/),} 
strains of B. funduliformis and 5 of B. fragilis were examine 
for sensitivity to sulfathiazole and sulfadiazine. These tex 
were done in sterile, buffered ascitic fluid under vaseline se 
With the exception of a single strain, all 7 cultures so teste 
grew in the presence of 10 mg. per cent of either drug. Th 
single exception, a strain of B. fragilis (Strain 4, Table 1), iv 
lated from a brain abscess secondary to chronic otitis media, 
was inhibited by 10 mg. per cefit of sulfadiazine but not by: 
similar concentration of sulfathiazole. 
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Method for Determining the Volume 
{Small Solid Objects’ 





James M. STEWART 





Department of Pediatrics, State University of Iowa 





Frequently it is difficult to determine with accuracy the 
slume of small objects of unknown density, especially when 
he object must be kept moist. In this laboratory we found 
necessary to determine the volume of a large number of 


d Minin 
W for the 
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sth it seth which could not be permitted to dry. The most logical 

he lution to this problem appeared to be the measurement of 

ae id displacement. The illustration shows the plan by which 
Irom 


he fluid displaced by the object (F) is measured in a small- 
ore pipette. The potential accuracy of the instrument is 
rimarily dependent on the ratio of the volume displaced to 
he hore of the pipette. 
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The equipment consists of an ordinary graduated pipette 
A), accurately faced methyl methacrylate blocks (B and 
B’), a large glass syringe (C), a smaller syringe (D), anda 
hetal base (E). The syringes and the pipette are fitted into 
he plastic blocks through ground joints, making it possible 
use various syringe combinations as well as pipettes of 
arious sizes, provided that they are uniformly tapered. For 
bur work, a 1-cc. pipette, a 2-cc. and a 1-cc. syringe were 


2, 51, i 
3, 53, 19. 


61, 224. 
exp. Bib 


a femmé 


ct, 19 dequate. Stopcock grease should be used between the plastic 
ks in order to prevent leakage. Volume determinations 
- made by filling both syringes and a portion of the lower 
" inber with distilled water. The upper section is then put in 
se ‘ion and the plunger of the larger syringe inserted com- 
ms »icly. The height of the water in the pipette is then adjusted 


, 
*m research being aided through a grant from the Sugar Research 
ation. 
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to the zero mark by means of the smaller syringe. The plunger 
of the adjusting syringe should have a tension clamp to pre- 
vent free movement. Then, by withdrawing the plunger in the 
larger syringe, the water is removed from the upper unit and 
partially removed from the lower chamber. The blocks then 
are separated, and the object whose volume is to be deter- 
mined is placed in the lower chamber. The upper unit is put 
in position as before, and the plunger of the large syringe is 
inserted completely. Since the same volume of fluid has been 
replaced in the system, the difference between the original 
height of the column and the present height is equal to the 
volume of the object in the chamber. The reading may be taken 
directly from the calibrated pipette. After each determination, 
the water column must be adjusted for the initial reading as de- 
scribed above. This method is rapid and, we believe, quite 
accurate. The size of the apparatus is dependent on the volume 
of the objects to be studied. Any fluid compatible with the 
materials in the apparatus may be used. 


A Contact Culture Method for Detecting 
Molds on Surfaces 


F. A. Hopces and J. D. WitpMAN 
Food and Drug Administration, Washington, D. C. 


A number of methods for the detection of molds on surfaces 
have been devised. In one of these (2) melted agar is placed 
on the surface to be tested, while in others (/, 3) solidified 
agar is brought into contact with the surface. The method 
described below is of the latter type. It differs from other 
methods of this type in that a culture area equivalent to that 
in a standard-sized Petri dish is employed. The materials 
necessary for its preparation are readily available in the 
laboratory. The method has been used for culturing molds 
from contaminated surfaces in food plants. With the acid 
types of media employed yeasts also appeared on the plates, 
and by the choice of appropriate media the method could aiso 
be used for bacteria. 

From a coarse type of filter paper discs approximately 
8.5 cm. in diameter are cut, a small tab approximately 5 
x 15 mm. being left on one side of each disc. The discs are 
soaked in a 0.5 per cent water solution of methylene biue until 
thoroughly colored and then rinsed in water to remove excess 
stain. When the rinse water is relatively free of stain, each 
disc is placed in a Petri dish and sterilized in the usual way by 
dry heat. Three ml. of melted sterile agar is added to hold the 
paper flat to the bottom of the plate. After cooling, 7 ml. of 
sterile agar, of appropriate composition to make a thin coating 
over the paper, is added. When the agar hardens, it is ready for 
use. 

To test exposed surfaces in food plants for contamination 
with molds and yeasts, the agar-coated paper disc is removed 
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aseptically by grasping the tab with sterile forceps and placed contain a primary aromatic amino group and all eXCept Sul 
carefully, face down, upon the area under test. It is then guanidiné have a portion of their structure in commoy 
removed and replaced in the Petri dish in its original con- NE? 
dition. ™ 


Yi 
SO.NHR 


Sulfaguanidine contains no hydrogen on the sulfony! pit, 
gen attached to the guanidine carbon by a double bong 

The R moiety of the molecule varies in each case and 4}; Prese! 
apparently influences the color of the compound formed ayjilmmuring ' 
the speed of the reaction. sttern 

The test is carried out by suspending approximately 10) my filme are 
of the sulfonamide in 5 cc. of distilled water in a test tube anjimmngle, | 
adding 1.0 cc. of a 0.5 per cent solution of 8-naphthoquinolimmpplied 
4-sulfonate as the sodium salt.' The color formation and colfimmhangin 
change are observed during the first minute and again afte #mithin t 
minutes. The addition of 5 cc. of 10 per cent ammonium hy. The 
droxide provides a confirmatory test in some instances, BB ed in 

TABLE 1 tivity 


—__——_—______iefly | 





Fic. 1. Appearance of typical colonies on filter paper culture. iten re 


‘Compound after after 
1 min. | 5 min. 


Color after addition 
of NH,OH 


Mold and yeast growths may be noted in 24 hours with the 





a 


Greenough microscope. Colonies usually become distinct  gujfanilamide: stable bright | Bright | Bright 
within 48 hours. The blue paper is used merely to facilitate orange suspension formed | orange| orange 
counting of the colonies. A typical culture is shown in Fig. 1. within 30 seconds 
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Sulfathiazole: rapid change | Dark | Purple | 
from yellow’ through | orange | brown | 


1. Demetrer,KaritJ. Deutsch. Molkerei-Z., August 1939. orange toa brick red in 2-3 | 
2. Hammer, B.W.,andOrson,H.C. Agric.exp. Sia., 1a. Coll. agric. mech. minutes, then to a reddish 

Arts Res. Bull. No. 141, June 1931; Orson, H. C., and Hammer, B. W. brown, and finally to a 

I. agric. exp. Sta. Bull. No. 300, May 1933. stable purple brown 
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| 

| 
3. Wirpman, J.D. J.Milk Tech., 1940, 3, 162. ee ‘ig abe -—_ rn 
Sulfadiazine: very slow, Deep | Orange | Clear, deep brow 
change from lemon yellow | yellow | yellow | changing to emenid 


. . | green (differentiation 
The Color Reactions of Sulfonamides | | from Sulfameraziae) 
| 


With 8-Naphthoquinone-4-Sulfonate | | stable for seven 


hours 





I. J. BANDELIN Sulfamerazine: rapid change | Orange | Orange | Dark orange changig Fic. 
’ ° from lemon yellow to | | to clear, dark brom ound: 
: Research Laboratories, orange yellow to orange | | (differentiation {rm text. 
Flint, Eaton & Company, Decatur, Illinois (not as dark as Sulfanil- | | Sulfadiazine); sl oonce 


. ; : - amide and changes much | | for several hours pntrol t 
» reaction of B-nap }ulnone-4- WwW 
The reaction o B naj hthoquin me 4 sulfonate Ww ith amino more slo ly) ving j 


groups to yield colored substituted naphthoquinones may be — | tal ti 
| 





utilized as a qualitative method of differentiation for the var- Sulfasuxidine: stable lemon | Yellow | Yellow oves a 
ious sulfonamides now used in antibacterial therapy. yellow | 

For the purpose of detection and identification of the pure Sulfagueni a ieguatanenadl A BS | A The 
compounds or of the compounds in pure systems, the varying from yellow to a stable| son | son (differentiation {rongmmectric 
colors produced by the surface reaction of 8-naphthoquinone- bright crimson within 30 | Sulfapyridine) vity 3 
4-sulfonate solution with an aqueous suspension of the various seconds | eR teral 
sulfonamides, as well as the speed of the reaction or color IE, POI prme pwns oe a) 
formation, may be a useful device. from yellow to orange (dif- | fen changing to enenllii™train- 

Reactions of the naphthoquinone were noted with p-amino- ferentiation from Sulfa-— | green (differentia Rhroug 
benzene sulfonamide (Sulfanilaride), 2-sulfanilamido thiazole guanidine) from Sulfaguanill® MR ecig 
(Sulfathiazole), 2-sulfanilamido pyrimidine (Sulfadiazine), whee ’ . rain 
2-sulfanilamido-4-methylpyrimidine (Sulfamerazine), 2-(N‘- Results of the test using the compounds listed are show Pic 
succinylsulfanilamido) thiazole (Sulfasuxidine), 2-sulfanil- Table 1. It is thus possible to identify or to distinguish  E-4- 
amido guanidine (Sulfaguanidine), and 2-sulfanilamido pyri- tween various sulfonamide compounds now commercilihat t 
dine (Sulfapyridine). available for therapeutic use. ver | 


All of these compounds with the exception of Sulfasuxidine Sodium 8-naphthoquinone-4-sulfonate, Eastman Kodak Compl ertic: 
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¥ ding Uterine Contraction Patterns (4 inch wide; internal diameter, 47 mm.) is held in place on the 
pt Sugmmgecot HS i i abdomen by double-coated Scotch tape lied to the und 
Commodi Pregnant Women: Application of y pe applied to the under 


‘ ° side. 
he Strain Gage in a Multichannel Power supply and circuit. The input current of each strain 


okodynamometer gage is derived from a 6-volt A battery and is controlled by a 

200-ohm variable resistance, a 0.50 milliammeter, and a 

switch. The output from each gage goes directly to a Weston 

Department of Embryology, microammeter, Model 699, modified in such a way that it is 

Carnegie Institution of Washington,and _ balanced with a fine quartz tubing extensicn on its indicating 

any! nitro Department of Obstetrics, Johns Hopkins Hospital arm. On the end of this is a small piece of 36-gage nichrome 
> bond , ; ea ili wire mounted vertically like a cross on a T. 

€ and thm Present methods of studying Arete pte ee Daghpessesg Recorder. The recording unit now in use was made to our 

rmed anjgmuring the latter part ef pregnancy pve no indication of the specifications by the Electro Physical Laboratories, New York 


istics of the contracting uterus. Methods in ; eee? say 
pitern paar ot tue ks One owl i italia ticalen in City. It operates by distributing sparks through each of the 
y 100 mg ilmse are essentially yPpés. istics. three nichrome wire tips at half-second intervals. The sparks 


| . jsolated region transmitted to a tokograph which is , 
tube andgmmncle, isolate 4 = = pass from a plate above to a plate below while a speciall) 
Oquinon plied to the abdomen externally (/). The other measures a 

P Leb tad 0's Galois (ee Ledllccdy) ‘placed treated heat-sensitive paper passes over the lower plate at the 
; nging pressures Dy mee ) mis ‘ . e ‘ , 
and of mip & . sactiie is isis lh Nitec ’ /P rate of either 5 or 25 mm./minute. A heated point marks 
‘thin the uterus ¢ 2 € abor. . : 
in alter mmithin the ; ' Dd minute intervals at the bottom of the paper. The tips of the 
nium hy. The ideal method of recording uterine activity should nate 

: ; : ; ammeters swing freely between the metal plates and over the 

inces ‘eld information continuously concerning the nature of the : : ; ; oe $e 
hai: i neta al Gis Steen: The wcthind deaxthea 4S without touching either, i.e. by frictionless writing. 
ivity In Several parts TUS. e etnhnod des ) ~ i mee i Pe 
grape ti rhe instrument is so sensitive that the top of the unit is en- 
closed in a plastic case during recording to prevent disturbance 
from air currents. 
The records of uterine contractility consist of a series of 
fine holes burned through the paper in the position under the 
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a iefly below accomplishes this. 
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nichrome tip according to its position at the instant of spark- 
ing. This position depends upon the amount of pressure 
applied to the plunger described above. 

Operation. In operation, the gages are secured at the sites 
of choice in the manner described. The plunger is adjusted so 
that the needle of each ammeter is just slightly deflected. By 
turning a single switch on the recorder, the paper starts mov- 


— £7 gp es ing and the sparking mechanism begins to record. 
P 2a 7 a ae ae To analyze the records obtained, the gages are calibrated 
O emeral Le a ' ‘ 


osnthdill : | , by hanging gram weights (up to 75 grams for full-scale deflec- 
merazine} “i. : tion) on the lever arm of the pick-up unit. These are noted on 
severa) -" _—— ; : three scales inscribed on a sheet of Lucite in which the divi- 
ee sions are marked on curved lines directly over and matching 
changrg Fic. 1. Units of the multichannel Tokodynamometer. Right fore- S — of carta - ang et ie — ae 
ork bromound: three strain-gage pick-up units mounted on brass rings described this is recorded - stationary paper. In addition we these 
tion {MB tert. (A later model of the dynamometer employs a smaller case and Marks, a cut-out is made at the bottom of the Lucite plate 
t); MAME censes with the large plug.) Right rear: three-channel power supply and _—with one side of the opening matching the time line. By placing 
hours mntrol unit. Left: frictionless writing unit containing three microammeters the plastic plate over a portion of a record, the force exerted 
raed extzmo on the pots, Spars, ang Chou * against each plunger of the pick-up may be read directly at 
poves at a speed of 0.2 or 1.0 inch /minute. any moment, and, in addition, time events on any one curve 
J or the time relations between any part of the several curves 
| colutiafam Ihe instrument which we have devised (Fig. 1) records ™ay be read by appropriate marking of the record on the 
jon {vafimmlectrically on a single piece of moving paper the uterine ac- time line. In this way, simultaneous ordinates are automati- 
- vity at each of three selected points on the ventral or ventro- Cally obtained for the three curves. 
_____#Pteral aspect of the abdomen during the latter months of It has been ascertained recently that an ink-writing, two- 
n rapidyfmmeSnancy. The principle employed involves application of the channel recorder made by the Brush Development Company, 
meni rain-gage dynamometer to direct electrometric recording Cleveland, works equally well with the pick-ups which we 
ential hrough frictionless writing. The key to this method is the have devised. This unit consists of one DC amplifier for each 
uanie®"'Mmpecially devised pick-up which makes it possible to apply a channel (Number BL 913) and one Double Channel Magnetic 
rain gage to the abdomen. . Oscillograph (Number BL 202), modified by adding a slow- 
Pick-up device. Statham strain-gage dynamometers, Model speed motor (10 r.p.m.). 
E-4-250, are so mounted on heavy (240-gram) brass rings The instrument just described has been designated a Toko- 
hat the sensitive element of the gage is connected by a simple dynamometer (Toko = pertaining to birth; dynamometer = 
ver system to an adjustable plunger (diameter, 7 mm.) held measurement of force). The records obtained are tokedyna- 
‘ompulimertically in the center of the ring. Each of the three rings graphs, conveniently abbreviated TKG. 
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The applications of the Tokodynamometer will have to be 
determined by use. At present it is clear that it will serve as a 
tool for research in studying uterine dyskinesias, pharmaco- 
logical responses of the uterus, contraction patterns in labor, 
and so forth. It also seems clear that it will serve as a teaching 
aid to student obstetricians in analyzing types of uterine 
activity at and near term. It is conceivable that the Toko- 
dynamometer may prove to be of prognostic value by indi- 
cating within the limits of statistical probability the relation 
of the contraction pattern observed in a uterus a short time 
before term to the subsequent clinical course of labor. 

A detailed report of the construction of this unit, including 
wiring diagrams, drawings, and photographs will be made at a 
later date in another journal. 


Reference 
1. Murry, D. P. Uterine contractility. Philadelphia: Lippincott, 1946. 


Freezing Points of Cobalt and Nickel 
and a New Determination of 
Planck’s Constant C, 


M. S. Van Dusen and A. I. DAHL 
National Bureau of Standards, Washington, D. C. 


The International Temperature Scale (3) adopted in 1927 
by the Seventh General Conference of Weights and Measures 
is based on a number of fixed points, the temperatures of which 
are defined. The highest temperature of these is the freezing 
point of gold, defined as 1,063°C. Above the gold point the 
temperature scale is extended by means of Wien’s law of 
radiation. In this range any temperature, t, is determined by 
the ratio of intensity, Je, of monochromatic visible radiation 
of wave length \ cm., emitted by a black body at temperature 
t, to the intensity, Ji, of radiation of the same wave length 
emitted by a black body at the gold point, by means of the 
equation: 
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A value of 1.432 cm.-degrees was assigned to the constant 
Cs. The equation is valid only if the product A(t + 273) is 
less than 0.3 cm.-degrees. 

jUhe assignment of the value 1,063°C. to the gold point was 
based primarily upon the gas thermometer work of Holborn 
and Day (7) and of Day and Sosman (4). Day and Sosman 
extended the constant-volume nitrogen thermometer scale 
up to 1,550°C. by obtaining the temperatures of various fixed 
points, including the freezing points of copper, nickel, cobalt, 
and palladium. The present authors were very - fortunate 
to have available for this work samples of nickel and cobalt 
from the same lots of these materials used by Day and Sos- 
man. Thus, the freezing points of these materials on the In- 
ternational Temperature Scale could be compared directly 
with the values determined on the gas thermometer scale. 
Although this comparison of temperature scales was the pri- 
mary object of the present work, the samples of nickel and 
cobalt were of such purity that the observed values of the 
freezing points are the same, within observational error, as 
those of the pure metals. 
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A detailed discussion giving the sources and the analy, 
of the metals used by Day and Sosman in their gas thermo, 
eter work is given on page 85 of reference 4. The analyse, 
the nickel and cobalt ingots made at the conclusion of the py 
ent work gave essentially the same results as those origingi! 
reported by Allen, of the Geophysical Laboratory. 

The so-called crucible method was used in the freezing 
point determinations. In this method the radiation {roy 
hollow enclosure or black body immersed in the molten mm 
is observed with an optical pyrometer as the metal freezes, , 
the present work the metals were melted in a high-frequeng 
induction furnace. 

Beryllia and thoria were used as crucible materials, thoy 
proving more satisfactory because of its greater mechanig) 
strength. Freezing-point determinations were made in g 
atmosphere of helium and im vacuo, since both metals oxidiy 
readily at high temperature. 
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Fig. 1 is a cross-sectional view of the crucible assembly. 
The 80-gram samples of nickel and cobalt were first melted i 
beryllia crucibles of the size and shape to be used in the free 
ing-point determinations. A hole was drilled axially in cad 
ingot to accommodate the sight tube. The sample and its sigi! 
tube were placed in a refractory-oxide crucible and mount 
in a larger porcelain container, as shown. The relatively cou 
insulating material surrounding the crucible permitted th 
passage of gas around the sample, while the lampblack p 
vided excellent thermal insulation. The assembly shown W# 
placed inside a closed Pyrex tube having a Pyrex wind 
sealed to the top with propylene phthalate. The Pyrex tui 
fitted closely inside the water-cooled coil of the induction ft 
nace. 

Before melting the sample in a helium atmosphere, the # 
was passed slowly through the Pyrex enclosure for about y 
hours before heating, as well as during the actual heating. Fa 
the experiments in vacuo, the pressure within the enclosure W# 
maintained less than 0.005 mm. of mercury by a mercury dt 
fusion pump. A liquid-air trap between the diffusion pump at 
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he analy Pyrex tube prevented mercury vapor from entering the Wien’s law yields the following expression for C2: 

S theron he. ; : 

Anal yseg The optical pyrometer used was designed by Fairchild and Ie 

of the | jover (5). It was fitted with a 45° total-reflecting prism for d loge j 
Dre ting into the black body. Two separate pyrometer lamps Au , 

‘re used during the investigation. For observations on the iA 

© freezinglmmack body at the gold point, an assembly of the same dimen- ta, + 273° «=t + 273 

ion bal ns as that shown in Fig. 1 was used. 


iIten mej The brightness ratio, Jo/i, was measured by utilizing a ro- In addition to the samples of nickel and cobalt used in the 

freezes, jymting sector disk. The sector had two openings and was made present work, Fairchild, Hoover, and Peters (6) have measured 

-frequengjmy mounting steel strips on an aluminum disk. The edges of Jt/Jau for a sample of palladium, which was compared with 

‘Bee strips were ground, and lapped straight and aligned to be the palladium used by Day and Sosman and found to have the 

als, thoryimmdial with the aid of a circular dividing engine. The trans- 4 me freezing point to about 0.1°C. Table 2 lists the values of 

nechaniaiffmMmission of the sector, as computed from the measurement of C2 as derived from these points. 

ide in gjmmpe openings with a circular dividing engine, was 2.625 per Since the adoption of the International Temperature Scale 

als oxidizeimment. there has been considerable evidence to indicate that the value 
In addition to using the sector disk, an absorption glass was assigned to Cz is low. The International Conference of Weights 
ed to obtain temperature measurements at the freezing nq Measures was scheduled to consider revision of the tem 
ints of the metals. This had been calibrated repeatedly by 

celain TABLE 2 

Ntoiner TABLE 1 VALUES oF Cz; BAsep Upon Optica anp GAS THERMOMETRY 
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Npblack ag Nickel | Cobalt Tem 
I pera- 
Absorp- | sR $$ —__________ Fixed point ture D&S f near \Loge Jt x 10? C2 (cm.-de 
dum tion de- Avg. gas scale scale (°C.) Jau grees) 


| Avg. °C.) 
No. of | value of | No. of | value of . 
freezes | freezing freezes freezing _ 
[poine("C.)} point("C.) ay .............} 1,062.4* | 1,062.6 


mble vice 








used | 

















oria ey ere a AEE EE 1,452.7* | 1,453.1 2,433 1.436. 
rio . se | ™ | Hogg COeeeveesveeveeves] 1,4906% | 1,491.0 | 2,618 1.439 
ry . seeees | ot niente es” AS 1,549.4* | 1,549.8 | 2,879 1.4382 
"re | if 1,494.4 | : 

: - nih Mea ot) ' We 6 ees acteant | 1.438 
icible Wp S pom ; 1,495.3 ES q 











el or Weighted mean...... . 1,494.7 * These values are the unweighted means of the individual] determina 
alt oa — tions of Day and Sosman and are slightly different from the weighted 
means reported by those authors. 








kbody pmparison with sector disks over a period of about 20 years, 
iad nd the calibration is considered well established. Be: Py , 
ria or About 60 freezes on each metal were made, with both perature scale in 1939, but failed to meet because of unsettled 
yllia thors serving as observers. The average number of pyrom- political conditions. One of the proposed revisions was to 
er settings during one freeze was 7. About 10 freezes on each __ increase the value of C2 to 1.436 cm.-degrees. Since 1939 there 
netal were made with the samples in vacuo and the remainder has been additional evidence that the value should be still 
ith the samples in helium. No significant differences were _ higher. 
oted. Values of the constant C; may be computed by a number of 
A summary of the determinations of the freezing points of | methods. Wensel (9) discusses these methods and summarizes 
ickel and cobalt obtained by use of equation (1) is given in _ the values of C; as obtained from the various sources. The par- 
able i. ticular value of C; which was given the greatest weight was 
In view of estimated uncertainties, the best values of the that derived from the atomic constants. In the most recent 
reezing points are taken as 1,455 + 1°C. for nickel and 1,495 summary of the physical constants, Birge (/) concludes that 
1°C. for cobalt. C, equals 1.43843 cm.-degrees. Thus, the present results add 
The ratios of brightness (J2/J:) of black bodies at the freez- to the evidence that the most probable value of C. is 1.438 
cl ng points of nickel and cobalt to that of a black body at the cm.-degrees. 
ed th old point were found to be as follows: for nickel, where \ = A more detailed paper on this subject will be published in 
i a 6533p, Jo/J. = 41.40; and for cobalt, where \ = 0.6532, the National Bureau of Standards Journal of Research. 
wn Was uh by vam. : . ‘ 
ere Using the values of the freezing points of gold, nickel, and 
a obalt as determined by Day and Sosman, and the above . Brrce, R. T. Rev. mod. Phys., 1941, 13, 233. 
a: alues of the ratios of brightness, values of the constant C2 - Buckincnam, E. Bull. Bur. Stand., 1907, 3, 237. 
Planck’s law of radiation can be calculated. For simplicity, * BUBCESS,G.K. Bur. Stand. J. Res.,1928,1,635. 
‘ien’s law is used in the calculations, since it gives essentially  . ro ea ae ee pgse Seca ange ti a ; 
) . Farrcuzp, C. O., and Hoover,W.H. J. opt. Soc. Amer., 1923, 7, 543 
né same numerical results as Planck’s law in the tempera- . Fatrcuite, C. O., Hoover, W. H., and Peters,M.F. Bur. Stand, J 
te range investigated. Since the values of Day and Sosman Res., 1929, 2, 931. 
Mor the temperatures of the various fixed points ave cn. the 7. Horporn, L., and Day, A.L. Amer. J. Sci., 1900, 10, 171. 
onstant-volume nitrogen scale, small corrections are neces- m oe “ . “ee —— sg -ragpe mga eo 
indusiry. New York: Reinhold, 1941. P. 45. 
ary to convert them to the thermodynamic scale (2, 8). 9. WEeNsEL,H.T. Bur. Stand. J. Res., 1939, 22, 375. 
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Adolescent sterility: a study in the comparative physiol- 
ogy of the infecundity of the adolescent organism in 
mammals and man. M. F. Ashley Montagu. Springfield, 
Ill.: Charles C. Thomas, 1946. Pp. ix + 148. (Illustrated.) 


$3.50. 


Any contribution to the understanding of the problem of 
human sterility is of considerable importance, for sterility in 
the human seems to be increasing. Prof. Montagu has made 
such a contribution in this volume. He brings together evi- 
dence from both comparative (mammalian) and human 
physiology that the onset of menstruation does not coincide 
with the ability to conceive. It is this interval between the 
first menstrual period and the first conception that is known as 
the period of adolescent sterility. Ovulation is not associated 
with the first menstruation, but follows sometime later, the 
number of-years varying considerably in any given population. 
The physiological basis for the period of adolescent sterility is 
hormonal control. The mechanism that starts and maintains 
menstruation is not the same as that which initiates ovulation, 
the latter being the later and more mature function. During 
the interval between the first menstruation and the first ovula- 
tion the organism does not remain static, but matures the 
sexual equipment essential for the process of reproduction. 

Prof. Montagu’s book is most highly recommended to every 
physician whose practice involves obstetrics, gynecology, and 
endocrinology. 

RAPHAEL KURZROK 
1016 Fifth Avenue, New York City 


Curare: its history, nature, and clinical use. A. R. Mc- 
Intyre. Chicago: Univ. Chicago Press, 1947. Pp. vii + 240. 
(Illustrated.) $5.00. 


Curare, the arrow poison of South America, is as scientifi- 
cally interesting and exciting to the biologists of today as it 
was intriguing to the early explorers who discovered it and the 
natural philosophers who first wrote accounts of it. In the large 
scientific literature on this subject which is added to monthly 
there is at present no single publication of broader scope or 
more profound learning on the subject than the present study. 
Dr. McIntyre and his associates during the last 6 years have 
accomplished a large amount of experimentation on the physio- 
logical and pharmacological effects of curare. In this volume 
he not only undertakes to place all of this experimental mate- 
rial, including the work of others, in an orderly review, but also 
provides a very scholarly historical background for the whole 
subject. In developing the history of curare he has been able to 
correct numerous errors and false impressions. He shows the 
relation of this and other poisons to the beginnings of modern 
toxicology and the development of modern physiology. Nu- 
merous quotations have been included from several of the 
earlier, more significant accounts, particularly from witnesses 
who observed the preparation of the poison extracts which 
were to be used by the Indians in the Amazonian jungles. 

Historical notes and references occur throughout the vol- 
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ume, but the major portion of the book is devoted to the bres 
entation of a wide range of experimental work. Full Chanter 
on the botanical and chemical aspects of curare are Provided 
tracing these lines of study from earliest times up to the 
present. Other chapters cover: nerve and muscle, Circulatig 
and respiration, the viscera, the central nervous system, ;}, 
sorption and excretion, and toxicity. There is a chapter 
theories of curarization and one entitled “Mibscellaneoys 
Effects of Curare.” 

Laboratory studies already completed demonstrate thy 
curare can be used successfully in connection with shock the. 
apy to control and prevent trauma and is useful as an adjuvant 
in anesthesia. Details are given for the administration of tly 
drug for these purposes, and the anticipated clinical results ar 
discussed. Dr. McIntyre proposes areas where new or mor 
extensive experimentation with curare appears to offer prom. | 
ise of developing further therapeutic uses. The work is note. 
worthy also as a bibliography on curare, since each chapter 
contains full references to the authors cited, and these pages 
make up nearly 25 per cent of the total. Subject and author 
indexes are very adequate. The University of Chicago Com. 
mittee on Publications in Biology and Medicine has sponsored 
this book. 













WALTER R. Muss 





Yale University 






Injection molding of plastics. Islyn Thomas. New York: 
Reinhold, 1947. Pp. viii + 534. (Illustrated.) $10.00. 


Although the first patent on an injection molding machin 
was granted in 1878, this is the only comprehensive book tobe 
published on the subject. The first part of the book is devoted 
to the history of injection molding, giving a detailed descrip 
tion of many of the commercial machines, both past and 
present; the characteristics of thermoplastic molding powders, 
information which the molder can use as a basis for selecting 
the proper plastic; general techniques and guiding principles 
for the molding of different types of thermoplastic material; 
recommendations for laying out a molding plant, includings 
description of the necessary auxiliary equipment, storage space, 
utility requirements, etc. The latter half deals with mold de 
sign and construction, product design and finishing, cost & 
timation, and finally ends with tables on the physical pr 
perties of plastics. 

The text is written in language which both the layman and 
engineer can understand; the hundreds of illustrations serve 
increase its instructiveness. Very few references are quoted 
other than Modern Plastics although a good portion of the 
data, it appears, has been taken from trade literature. The 
author has rendered a valuable service in selectively assel 
bling so much authoritative information on injection molding 
His treatise should help ease many of the costly headaches it 
volved in gaining experience in the molding field. 
























Ed 
“— 









J. M. Gua 






Mellon Institute of Industrial Research 





SCIENCE, October 31, 1! 


